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Foreword 


T fTE IMPROVEMENT of teaching in mathematics, as in other 
subjects, depends to a large degree on the extent to which re- 
search conclusions find their way into the classroom. .The purpose 
of this study is to help report and disseminate the findings in the 
research on mathematics teaching completed during the 2 years 1956 
and 1956. 

All concerned with the present study hope that it will prove helpful 
to both researcher and classroom teacher. The Office of Education is 
grateful to the deans of graduate schools and to research workers in 
mathematics education who supplied the data on which this study 
is based. Without their willing cooperation it could not have been 
prepared. 

E. Glenn FkatherstoU, 

Acting Assistant Commissioner , 

State and Local School Systems. 

J. Dan. Hum, 

Director , I nstruction, Organisation, 

and Services Branch. 
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Preface 

I N THE YEARS 1952, 1953, and 1954 the National Council of 
Teachers of Mathematics and the U. S. Office of Education coop- 
erated to summarize the research completed in mathematics education 
during each of these years. The summaries received many favorable 
comments and suggestions from leaders in mathematics education. 

a result of the suggestions, the office and the council cooperated 
further, .this time summarizing research completed in mathematics 
education during the 2-year period 1955-56, and also analyzing the 
material. The present bulletin presents this work. 

Cooperation in working with the 1955-56 material, as with the 
earlier material, was effected through the Research Committee of 
the National Council of Teachers of Mathematics. The members of 
that committee were m following: John J. Kinsella, School of Edu- 
cation, N*w York- University; L. Clark Lay, Pasadena City College; 
Nathan Lazar, College of Education, The Ohio State University; 
and Kenneth E. Brown, Office of Education, U. S. Department of 
Health, Education, and Welfare. 
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x ANALYSIS of research in the 
TEACHING OF MATHEMATICS 

Introduction 


W HAT RESEARCH in the teaching of mathematics was carried 
on during calendar years 1955 and 1956? What does this re- 
search say about effective ways of teaching ? In what areas of mathe- 
matics education was considerable research carried on ? In what areas 
was there very little ? 

To help teachere get answers to these and similar questions, the 
U. S. Office of Education, aided by the Research Committee of the 
National Council of Teachers of Mathematics, sent an inquiry to 400 
colleges that offered graduate work in mathematics and/or whose 
" sta ^ 8 had made previous contributions in this area. The committee 
received answers to the inquiry and data on 123 studies from approxi- 
mately 350 colleges. ' These studies included 20 studies by college 
faculty members, 54 master’s theses, and 49 doctor’s dissertations. 

About half of the 123 sthdies were devoted to methods and ap- 
proximately half to content. Twenty were concerned with'prognosis 
and evaluation; the others, with the history of mathematics, aids to 
teaching, teacher education, differences in mathematical ability be- 
tween the sexes, status of mathematics teachers, and miscellaneous 
topics. If an attempt were to be made to classify the studies accord- 
ing to major emphasis, the categoriechwould not be mutually ex- 
clusive. Several studies, for example, were concerned with both 
content and methods. 

When the studies are classified by the three grade level*— college, / 
high school, elementary school— overlapping again appears. Thus, 
the college level would contain 40 studies; the high school level, 60; 
and the elementary school level, 40. Some studies dealing mainly 
with college-level topics also deal with the training of high school 
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& ANALYSES OP RESEABCH IN TEACHING MATHEMATCCB 

teachers. Likewise,'a few studies concern both college and high school 
and some others concern both high school and elementary school 
Any thought of classifying the studies, then, as a preliminary step 
to analyzing them for this bulletin, was abandoned. Instead, im- ' 
portant questions 'were posed pertinent to mathematics education on 
the three levels identified above. The three groups of questions and 
accompanying analyses follow this introduction. Within each anal- 
ysis, numbers appearing in parentheses denote corresponding num- 
bers used in the appendix for arranging summaries of all 128 studies 
alphabetically by author. 
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Research in the Teaching of College Mathematics 


O N THE COLLEGE LEVEL, research in mathematics fan/shing 
emphasized the content of freshmen mathematics courses, the 
preparation needed by mathematics teachers, and the mathematics 
needed for' success in various college subjects. Also included were 
studies on remedial mathematics programs and programs for college 
freshmen poorly prepared in mathematics. Questions and commen- 
tary on these and other a reds follow below. 


1. How poorly prepared in mathematics arc some college freshment 

The excellent college records of many freshmen indicate a good 
foundation in mathematics but the large college classes of remedial 
mathematics remind one that some pupils have neglected the study 
of high school mathematics. 

One study (46) discloses that the remedial students in muthanmticB 
were below average in I. Q. and weak in all subjects, and had scored 
at the first percentile on national norms for a widely used high school 
achievement test - ■ 

2. Are remedial mathematics programs in college solving the problem 

of the student poorly prepared in mathematics/ 

£he remedial programs seem to be helpful to some’ pupils but no 
study shows that the college friahman receives, through a short re- 
medial mathematics course, a desirable foundation in high school math- 
ematics. In fact, one study (27) of 141 freshmen shows that the 
students in the remedial course gained little moire than those who 
omitted it and took, instead, the regular College mathematics 
course. Attempts (8) are still being made to develop more desirable 
textbooks for remedial students. It is true that when a student 
reaches college he may have greater motivation io learn mathematics 
arid more maturity than when he was id high school,*' yet it is' very 
difficult, if not impossible, for anyone to^get a thorough’ knowledge 
of high School mathematics from i 
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3. Do student# whose mathematics training has been interrupted by 
service in the armed farces (or for any other reason ) make lower 
grades than their classmates f 


The answer seems to be no. According to one study (128) stu- 
dents with a longer time lapse since studying -a preceding ma£he- 
matics course made higher grades than those with a shorter time 


Of 805 students in the study, 172 had taken mathematics with only 
the summer intervening, and the remaining students had a mean lapse ‘ 
of 17 months. The close-proximity group made higher scores on the 
pretest, but the long-proximity |roup made higher scores on the final 
test. Many superior pupils in the long-proximity group made lower 
scores on the pretest than some of the less capahle pupils ip the don- 
proximity groups. Of course, this raises the question of tbi: validity 
of a pretest in classifying students for experimental studies -if the * 
time lapse since the student’s previous study of mathematics is not 
taken into account. i t 


4. What are the best predictors of college success in mathematic #/ 

A combination of high school marks in mathematics and the score 
on a mathematics achievement test- seems to be a good predictor of 
success in college mathematical One university (70) malting a study 
of the* placement of 1,832 freshmen found that tbs combination of 
scores on a placement test compiled by the university staff, the soores 
on the Iowa High School Content Examination, the -rating on the 
Ohio State Psychological Examination, and the previous marks in 
mathematics was a very good predictor, but little better Mve " the com- 
bination of high school marks and achievement test score. 

' ' * ^ -K MX , *- k . , 

5. Does success in high school wutfhepuztici lead Ps success in got u&vl 
college courses f 

' '• ’ 1 ’ * >: ... I J -f 

The students with high ability in high school mathematics usually 
made higher scores in general college courses than those with low « 
ability in high school mathematics. One study. (79) showed that 
students who failed to complete their oollege! program were those who 
had made the lowest achievement scores in high school mathematics. 
Although most oollege programs seem to require coxnpeteney in math- 
ematics for a student to be successful* one atuiif <Ui) shows an *x* 
caption. Success in high school roathematim qppeisnt^ 
tionship to the college stuccos of a group of prospective elementary 
school teachers at’ one State university. Perhaps this in an indict 
ment, in this scientific age, of a oollege program devoid of quantita- 
tive relationships. 
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6 . Are the poorly prepared students usually from small high schools f 

A study (79) , of 600 college freshmen in one State indicated no 
difference in mathematics ability between students graduating from 
large high schools and those from small ones. 

7. Is coUege general mathematics on its way out? 

A recent study (38) based on the offerings of 200 colleges indicates 
that between 1948 and 1955 the number of colleges offering (general 
mathematics increased. In general, the cultural type of general 
mathematics course is receiving. the attention of research workers. 
The majority of these courses are 2 semesters with .6 hours credit 
Although there is much experimentation with the content (65), 
.( 38 ) > (p8), (18), usually at least half of it consists of topics 
from arithmetic, algebra, geometry, and trigonometry. The remain- 
der is topics from analytical geometry, statistics, higher 
(65) and recreational mathematics. 

Different methods of presenting the material have been used One 
experiment (102) showed the geometric approach as slightly superior 
to the algebraic. A survey of 87 . institutions (18) indicated an at- 
tempt to integrate topics. The respondentsAr a questionnaire sug- 
gested that a general mathematics course should contain material 
from the foUowing 9 areas and that the amount in each area should * 
decrease in the order given: Algebra, arithmetic,- geometry, trigo- 
nometry^ahalytio geometry, statistics, mathematics of finance, the 
calculus and logic. 


is needed to understand first-year ooUege 
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8. What mathematics 
subjects? 

Several studies concerned with this question were reported Most 
of them were baaed on an analysis of textbooks or other literature in 
the field Elemen tary algebra and arithmetic occurred more fre- 
quently than other m athematics. The data reveal Ahe mathematics 
in the, textbook butrnot n eoe ost rily . the mathematics that would be 
desirable ty have in, the textbook if. the student could understand’ it 
In general, the studies show that a knowledge of high school mathe- 
matics is needed to understand many first-year college subjects. 

A recent study (118) of textbooks in engineering- physios revealed 
that although the majority of the mathematics was algebra and plane 

solid geometry, trigonometry, 

that general physics textbooks used a huge amount pf elementary 
algebra but very little other mathematics. ^ *•' 
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.’(feneraT geology textbooks (iOT) used little mathematics. The 
mathematical skills necessary to understand these textbooks could 
9® |»tamed ftom traditional high school mathematics courses. The 
majority of the problems involved algebra and simple ratios. Only 
a few needed trigonometry or exponential functions for their solu- 
tion. Two questions were raised by the person making the textbook 
analysis: Would more effective learning take place under a mathe- 
matical, rather than a descriptive,, approach? Should additional 
liqportant topics i in geology needing a mathematical approach be 
included m the freshmen course? The study revealed that many 
. mathematical problems occur in advanced geology and that these 
problems would enrich general geology if the students had the 

prerequisite mathematical background '* • 

In agriculture, a questionnaire from 75 colleges (08) revealed that 

they usually require elementary algebra, but recommended a more 
general course. ■*» • 

According to one study (45) the skills necessary for success in the 

hfr C clT? ?° ur8 ® a< ; one State college may be obtained from 
high school algebra if the -course emphasizes direct and inverse 

variation, functioiis, graphs, interpretation of data, and the abilitv 
to generalize. J 

Th« study of textbooks in varions fields shows that elementary 

■tato'Tr 90 0n ° f “!“ tion8 > tfftIi slations of verbal etatementa 
mto diagrams or equations, use of graphs andssariation-apneam 
ft^nenUy Advanced algebra-redicals, ope&fcns with ^o- 
miab, or factoring of qnadratics-eeldom occurs. other math*. 

matire concepts appearing are those found in the traditional high 
school mathematics courses. * 

\tudmtof t,Ure ie a nuU/uma ^<’f court* fur agriculture 

Of 76 colleges in 40 States (68), half recommended a’ general 
maUiematics comae and half the regular algebra Comae. The person 
conducting the survey concluded that them is a growing interreth, 
reqmnng a special mathematics course for agriculture students. 

10. An the mathematics offering, in pre-engineering program, of ■ 
coJfoys fever than thou recommended by State , mioemty 

, ' . * ' • ' M’ ■ v: lsJ.il R ’ i I 
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11. Should^ the meaning of mathematics concepts and operation he 
emphasized at the college level? 

Although fetoer experiments on methods were reported at the 
college level than at any other level, at least two experiments in- 

cheated that the meaning of the concepts should receive greater 
emphasis. 

In one experiment (18) on teaching the calculus the emphasis with 
the experimental group was on understanding concepts. The quality 
of learning of this group was superior to that of the control group. 
In another experiment (119), which emphasized understanding 
operations (in accord with the principles of modern psychology), 
the achievement of the experimental group exceeded that of the con- 
trol group^ The experimental group rated the course higher than 
he control group. Building an elementary mathematics course solely 
upon the wishes of the students is not recommended, but perhaps a 
favorable student attitude is conducive to effective learning. 


12. Do prospective teachers need more mathematics t 

A survey (10) of the graduates of one large university who are 
teaching revealed that they feel they should have had more math- 
ematics. 

Another survey (2) found that one-fifth of the general science and 
biology teachers had taken no mathematics in college and one-fourth 
of the chemistry teachers had taken one course or none at all. Also 
reported were attempts to teach these and other quantitative subjects 

to prospective teachers without using any mathematics. 

An experiment (59) was reported in teaching the linear regression 
theoiy in elementary statistics to students who had not takeil the 
calculus. Elementary school teacher programs (118) having no 
quantitative considerations in any course are an example of an attempt 

to educate teachers without introducing any mathematics. 


18. What should be the preparation of mathematics teachers ? 

Studies (86), (28), (29) reported in 1955 and 1956 suggest that the 
undergraduate program should include 26 to 82 hours of mMthemat joa. 
Non-Eudidean geometry, statistics, and history of mathematics are 
recommended in addition to the traditional college program through 

the calculus. The preparation is usually suggested in terms of semes- 
ter hours of credit rather than specific competency. For ««mple, 
the respondents to one survey (29) of 151 teachers, 66 administrator*, 
and 35 college professors recommended 70 hours in general education, 
24 m mathematics, 24 in education, and 1 year of student teaching. 
Questionnaires (101) answered by 951 teachers suggested the 
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6th year of teacher education should be oompoeed 60 percent mathe- 
matics courses and not more than 26 percent professional education 
courses. In these broad categories they recommended that^few specific 
ooureee be required. *• 

A group of New England teachers replying to a survey (10) 
recommended statistics in the mathematics teacher education program. 

Integrated mathematics courses have been suggested. One research 
worker (114) concludes that the content should be mnthAma f i n ^ ] 
the purpose professional. 
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Research in the Teaching 


O N THE HIGH SCHOOL LEVEL, research in mathematics 
teaching gave considerable emphasis to the need for students to 
understand. Also investigated was the extent to which physical aids 
and methods are able to contribute to attaining that goal. Experi- 
ments with introducing modern mathematics concepts to high school 
students reflect the desire of frontier thinkers* in mathematics educa- 
tion to restudy the entire mathematics program. Discussion of this 
and other problems follows below. ' 

1. To what extent has the content of high school mathematics been 
wider investigation and experimentation f 

Experimentation with the content of high school mathematics has 
taken place in several parts of the country and with different size 
groups. In one State (61) a group of 86 teachers developed a se- 
quence of mathematics topics which were published as a series of 
high school textbooks. These topics were "from algebra, plane geo- 
metry, and trigonometry, with many references to social problems. 

In toother State (Illinois) an extensive experiment is underway to 
develop not only new content but also a different emphasis on some of 
the traditional topics. Some concepts normally reserved for college 
students are incorporated in the course, some traditional definitions 
have been altered, and forced correlation is not emphasized nor are 
compartmental lines adhered to. Leadership stems from the Univer- 
sity of Illinois, but the schools taking part in the experiment are not 
confined to that State. ' - 

In contrast tO the State University experiment involving several 
hundreds pupils is an experiment with one elementary, algebra dsxs . 
taught by various staff members of a large city college (88). Ap- 
proximately 40 percent of the elementary algebra oourae Mwi ita of 

^PP^®^ Mathematics. < 

worker (6) changed theccmtentbf elementary algebra only tb the 
extent of adding drill lists of Important words in algebra. ‘ 
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- Perhaps nonmathemancal words could have been included in the 
list, since according to one study (58), the vocabulary of many algebra 

textbooks is above the vocabulary level of some of the pupils. 

* 

ti i I 

2. Are the written problem* in^higk school mathematics practical 
ones? v 

4 . 

3 A study (120) of a Bample of high school mathematics textbooks 
showed that, on a 4-polnt settle, more than one-third of the written 
problems fall in the top category of practicability. Although appli- 
cation problems are sometimes more difficult than the mathematical 
principle being illustrated, the study indicated that the written prob- 
-lems in general were on a lower vocabulary level than the explanatory » 
• sections. 



8. Have there been radical changes in plane geometry content t 

Even though the content of high school mathematics has been in- 
vestigated for some time, ms analysis (117) of 97 plane geometry 
textbooks revealed that thw sequences for the past 15 years are in 
8 general patterns: (1) A modern version of Euclid’s sequence, (2) 
Legendre’s sequence, and (3) postulation of the parallel lines-trans- ' 
versal theorem. / 

Another study 004) shojvs that the idea of continuity has received 
a change in emphasis. In fact, the continuity of a function is ap- 
pearing more frequently in algebra textbooks and less in geometry. 
Tire incommensurable case in geometry is receiving more informal, 
and less rigorous, treatment than previously. 

4. What is the content of high school general mathematics f 

The content of general mathematics textbooks varies considerably. 
However, they usually include topics from elementary algebra, in- 
formal geometry, and a strong emphasis on arithmetic and its ap- 
plications to the solution of concrete problems. Since many pupils 
who take general mathematics do not pursue college studies, Sbme 
educators look at the mathematics used by iwpn)|fi)iid and unskilled 
workers as a key to the content of general mathematics. In fact, 
one investigator after studying the mathematics used by these workers, 
concludes that a 7th -grade mathematics course- would fill their needs. 

There are at least two fallacies to the status-quo curriculum ap- 
proach- First, industry might require a greater use of mathematics 
if the workers had greater ability in the subject Second, when 
the peesent pupils are adults,, a greater knowledge of 
may be demanded of semiskilled workers than is now the ca m 
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5. What methods of teaching geometry have been the subjeet of re- 
' cent escpenmentation and study t 

Methods of teaching geometry have been the subject of several 
investigations. Although some interesting studies have been com- 
pleted, no special technique has been developed that has promise of 
changing greatly the present practice. Research studies report an 
emphasis on teaching for meaning through discovery and broader 
generalizations. One study (87) is devoted to super-generalizations 
in geometry with on emphasis on step-by-step discovery. In another 
(83), 2 groups of 21 pupils were piatched as to mathematics achieve- 
ment and I. Q. One group was taught plane geometry by the tradi- 
tional method; the other was given specially prepared material lead- 
ing to the discovery of relationships and encouraging generaliza- 
tions. The author concluded that the two methods were equally 
effective. After a study of the mathematical ideas in law, a re- 
searcher (48) recommends that greater emphasis should be placed on. 
understanding in high school mathematics, especially reasoning in 
geometry for those who may study law. 

6. Does the study of solid geometry improve one's ability to determine 
space relationships f 

Perhaps more research is needed to fully answer this question. One 
extensive study indicates that little, if any, improvement in space con- 
ceptions result from the study of solid geometry. In another experi- 
ment (51) with 41 pupils, the experimental group made significant 
gains when the analytic approach was used. 

7. W.hat methods of teaching elementary algebra have been the sub- 
ject of recent emperimentation and study T. 

As in geometry, there was no research that showed one best method 
of teaching algebra. A study (40) of elementary algebra textbooks, 
for example, gave 9 different methods for teaching signed numbers. 
Inf an experiment (15) with 55 pupils the emphasis in a unit on 
direct numbers was on the discovery method. The reporteddmhieve- 
mant of the control group and the experiiftantal group was about the 
same. In another experiment (108) a “guass-and-check” method 
was used as an aid to better understanding of verbal algebra prob- 
lems. i Although no conclusive results were reported, the of 

ths class believed that it aided in understanding the Mm v m tn MWh 
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The pupil* were tested by a special test developed to meet the ob- 
jectives of the experimental groi\p and also by the Douglas Survey 
Test (The experimental group had greater gains in achievement 
than the control group, when measured by the special test but not 
significantly different when measured by the Douglass Survey Test) 

The individual results on both the special test and the Douglass 
Survey Test indicate that a large percentage of students showed 
little achievement 


8. Is instruction more effective if the pupils are taught in homo- 
geneous groups t 

The answer has not been fully answered by research but it seems 
to depend upon the area of expected achievement In one experi- 
ment (78) the pupils Who were grouped homogeneously achieved 
more in fundamental skills in mathematics but leas in problem solv- 
ing than those not so grouped. In a survey (92) of a sample of 
schools in one State, the percentage of school* using homogeneous 
grouping m mathematics was 67 and in sciences 40. These figures 
may reflect the success of the method in some schools but they do not 
imply that the method is desirable for all school*. Where homo- 
geneous grouping has been received favorably, usually a combination 
of criteria is used in determining the grouping. A combination of 
' mathematics achievement test scores, previous marks in mathe- 
ni&tics, End studfint interest rating him boen umcL 


». Is greater achievement secured by smaU-group work within a doss 
rather than by instruction to the entire class! 


The experiment (67) reported in this survey shows no significant 
ifference in achievement of high school pupils taught in small groups 
within a class as compared with thoee taugfy in one group in a class. 
However, there was a most significant difference in pupil achievement 
under the various teachers in the experiment. 


10 . What provisions ore made for the superior pupil! 

Much has been written on this topic. A survey (92) in one State 
seems to be typical of reporta from other geographic section*. Nearly 

®? wo,8 . p ®P ort6d wer * providing for the superior 
pupds through special program*, and two-thirds of the respondents 
stated they had speoial section* for the superior. Rnjnpl w of gp*. 
ci* 1 sections are 2-track program* in algebra and advanced algebra 
&r ooU^boond (Mpih. The epeciel program, were um.llVta 
oohool. with enrollmeato hbeve lyOOO. There wemed to U liMJeor 
no difference in the methods used between the avenge pupils and the 
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superior pupils. In the survey, 95 percent of the schools said that 
enrichment, even_ in special cases, was the chief means of providing 
for superior pupils. 

11. Is the core program an effective method of teaching mathematics? 

•As with other methods of instruction, the answer to this question 
seems to depend to a large extent on the teacher. One of the out- 
standing strengths of the core approach is motivation through a 
social setting. The lack of teachers With necessary depth and breadth 
of training for core instruction is a weakness of the program. The 
fact that the sequential nature of mathematics does not lend itself 
readily to such an approach has caused many teachers to receive it 
with disfavor. This unpopularity is reflected in a mirvey (0) which 
showed that 12 percent of the schools with tho core program included 
mathematics. In the secondary school, mathematics in the core 
seemed most successful at the 7th-grade leveL 

12. What teaching method do teachers favor? 

A random sample of 131 teachers frbm one State (56) indicated 
that they preferred the traditional lecture and recitation method. 
In fact, 91 percent of these teachers considered it always or frequently 
valuable. Nearly one-half of them stated that field trips in mathe- 
matics are seldom worth the time, and the same percentage indicated 
student committee work is never or seldom valuable in teaching 
mathematics. 

13. Are there difference* in mathematics ability between the sexes? 

Research has not presented conclusive evidence on this question. 
Some studies (74), (115) indicate that the number factors are dis- 
similar for boys and girls. Certain geometric concept patterns seem 
U) be related to sex, which results in some geometry tests being loaded 
in favor of the boys. One experiment (100) indicates that boys can 
estimate answers better than girls. 

, t 

14. What is the best predictor of success in elementary algebra? 

Studies (116), (64), (70) seem to indicate that the best predictor 
of success in high school elementary algebra is the pupil’s previous 
marks in mathematics, score on an aptitude test, score on achievement 
test, and degree of interest. Additional scores, such as I. Q. or read- 
ing test scores, increase the reliability of prediction very little. For 
success in geometry (16) a combination of the scores on an aptitude 
hast tad previous mark in algebra seems to be a valid predictor. ' ' 
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15. Who has the greatest influence on high school pupils in their 
decision to pursue the study of 'mathematics t 

A survey (110 of 827 high school students who were mathematics 
contest winners) during the years 1952-55 indicated that the high 
school teacher was the' greatest motivating factor in their study of 
the subject. The pupils rated theh* parents as second in influence. 

16. Are physical devices of value in teaching high school mathe- 
matics f • ‘ 

In this period of competent teacher shortage, many devices have 
been suggested for teaching mathematics. Mechanical devices for 
geometry instruction, aids in algebra, models, historical material, and 
field instruments have been advocated. % 

The various physical devices for teaching mathematics seem to 
make only a small contribution. More important than the device 
itself is the skill of the teacher in using it. After a survey of a sam- 
ple of mathematics teachers, one research worker (97) conclude^ that 
most of the teachers who had concrete devices to aid in teaching 
mathematics did not know how to use them. 


17. Are mathematic contests for high school pupils desirable f 

A survey of contest winners in olie Sta^e indicates that contests in- 
fluenced many of them to pursue the study of mathematics. A na- 
tional committee (71), however, after considering the disadvantage 
of contests, 'faas reluctant to recommend them, ^questionnaire (71) 
sent to 200 leaders in mathematics education indicated they were 
about equally divided as to whether mathematics abntests are advis- 
able for high school pupils. I 

18. What foes research say about the status of mathematics teackirst 

Although much has appeared in the press about the shortage of 

qual^ft ihathematics teachers, only a few studies were reported on 
theu^palifications or status. A study (109) of the mathematics 
teachers in one State found that the average mathematics teacher, had 
a bachelor’s degree, 18 years’ teaching experience, and classed com- 
posed of 26 pupils; and received $3,698 annually. According to an- 
other study, more men than women are entering this profession but 
women stay in it longer. Sinoe other studies in this area were re- 
ported to be > progress, perhaps more data will be available in the 
near future., ' ♦ 

* ‘ . r l , ./-M J. 

i • * 

19. Are teachers doing a good job tn the teaching of mathematicsf 

More high school pupils know more mathem atics at any pre- 
vious time in our Nation’s history, yet the most competent teachers 
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state that a better job ought to be done in teaching mathematics. 
Research workers (11) in mathematics education find that high school 
pupils’ competency increases according to the number of years of 
mathematics taken, yet in their zeal for better mathematics teaching 
the teachers are unsatisfied with the pupils’ achievement. The con- 
clusion, from an experimental study (54) where emphasis was on 
critical thinking, was that little was accomplished. 

This is a difficult skill to develop and a most difficult one to. test 
(3). Perhaps too milfth is expected in too short a tfme. Another 
experiment on teaching elementary algebra, with emphasis on mean- 
ing of concepts, resulted in the research worker’s questioning the 
value to the pupil of time spent in class. In contrast, Nte have the 
large group of scientists trained in our high school mathematics 
classes who are silently testifying to the excellencies of that 
training as they push back even further the frontiers of science and 
mathematics. 
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Research in the Teaching of Elementary School 
Mathematics , 

O N THE ELEMENTARY SCHOOL LEVEL, research in 
mathematics t^ching ranged from a study of physical devices 
that might be helpful in this teaching area to patterns of thinking 
done by pupils in problem solving. The type of research varied from 
examination of textbooks to experimentation that involved teachers 
in a score of schools. The type and range of research on the ele- 
mentary school -level of mathematics teaching are indicated by the 
questions and commentary following below. 

1. Is arithmetic textbook vocabulary too difficult for the pupils f 

Studies (105), (43) show that the vocabulary of arithmetic text- 
books is usually below the grade level for which the texts are used. 
F or example, the 6th-grade textbook material examined varied from 
4.7 to 6.9 with an average of 5.5. The vocabulary of problem solving 
material rated higher than explanatory sections. (Jbe researcher 
(43) pointed out that a textbook may rate within or below the grade 
level and yet be very difficult in certain sections. Also the lack of 
progression from easy to difficult verbal material throughout the text- 
book was not reflected in an average grade level. The faw.hninal 
vocabulary was about on the same grade level as the general 
vocabulary. 

V 

2. Does emphasis on meaning of concept result in more effective 
teaching? 

In an experiment (66) involving 20 pain of teachers from 20 
schools, the rules of arithmetic were developed feductively through 
pupil participation with the experimental groups and traditional 
methods with the control groups. Emphasis was placed on the 
meaning of the operations and the discovery of a variety of ways to 
solve a given problem. The results of the study were in favor of the 
experimental group at the 5-percent level of confidence. 

In another experiment (91) the meaning of the fraction concept 
was emphasised. The multiplication concept rather thy» the division 
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concept of fractions was stressed. Fractions were considered not as 
broken parts of things but as submultiples or unit fractions. For 
example, three-eighths is three times one-eighth. The experimenter 
reported that the experimental group gained a better understanding 
of fractions than the control group. 

3. Ia drill more effective if based on relationships t 

Two groups (§9) of pupils were taught 9econd-decade addition and 
subtraction facts by carefully developing the concept. In the ex- 
perimental group, however, the drill was based on relationships and 
in the control group on simple repetitive practice. No difference was 
found in the achievemerit of the two groups. This was true of the 
ability to transfer knowledge to higher decades, to retain facts, and 
to compute mechanically. 

a 

4. Which method of subtraction is most effective in helping students 
solve word problems? 

The take-away method, a combination of the additive and take- 
away methods, and the action method were used in teaching three 
groups of children. The experiment (22) involved three third-grade 
classes in each of five schools. In the action method the pupil was 
required to give the action needed to solve .the problem. For ex- 
ample, John has 5$ and he needs 15$. How much more does he 
need? Here the pupil must determine the action and Operation for 
the solution of the problem. It was found that no one method excels to 
any extent in helping pupils solve word problems in subtraction. 


5. Gan computation be taught without teaching meaning t 

The general principle that objectives are best achieved when pro- 
cedures are carefully planned seems to be true in. the case of teaching 
for meaning (50) j (17), (75). When computation was taught with 
special emphasis on meaning, gains and achievement in meaning re- 
sulted. When computation was -taught without emphasis on meaning, 
little or no gain in meaning was the outcome. In teaching a unit on 
graphs, steady gains in meaning of graphs occurred only when the 
unit specially emphasized meaning. It would seem from the studies 
that careful planning is required if computation is to be taught with 
meaning. 


/ . . .. /f 

6. What procedures should be used to teach verbal problems t 


One study indicates that the following procedure is helpful in teach- 
ing verbal problems (7) t First, the problem should be solved by the 
child with physical objects such as diagrams, pictures, or drawings, 
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depending on the child’s mathematical maturity; second, the pupil 
should describe the operation in words. That is, he Bhould write 
what he did and why; third; he should be led to a compact algorism. 

7. Should division be taught as successive subtraction f 

An experiment (111) with 12 4th-grade classes, in which the ex- , 
perimental group was taught division as successive subtraction and 
the control group was taught it by the traditional method, showed no 
difference between the two groups on routine subtraction. However, 
the experimental group generalized more readily than the control 
group. A similar result (84) was reported from an experiment in 
which the emphasis was on the developmental method. There was 
no difference between the groups on immediate recall tests, but the 
developmental group was superior on delayed recall and general- 
izations. , ( 

8. Are physical devices useful in teaching arithmeticf 

Many studies were reported on the use of physical aids in teaching 
arithmetic. These varied from cardboard strips to commercially 
built computing machines. The cardboard stripe were used in one 
experiment (75) to implement discovery methods and in this experi- 
ment they seemed helpful. The calculating machine was used by 
several teachers in a control experiment (33). The experimental 
group in this study showed greater gains in computation and reason- 
ing. However, the, differences between the two groups were not large 
enough to be statistically significant 
Some experiments indicate^ that physical devices are helpful in 
teaching arithmetic, while others show no special value in these aids 
(55), (34). For example, one researcher (72) suggests that the l 
abacus is a cultural curiosity, not a teaching device. Other leaders ' 
in mathematics education suggest that it can baji valuable teaching 
aid. A questionnaire survey (47) of a sample of elementary teachers 
revealed that ®1.8 percent of them rated the physical devices as having 
value in teaching arithmetic. However, 85 percent stated that they 
needed training in using such devices. They also indicated that the 
infrequent use of physical devices was due to insufficient money t6 
buy them. 

A study (21) of 166 commercial aids showed that 109 of theto| ctald 
oasily be made by the teachers. With overcrowded classrooms and 
heavy teaching schedules, however, teachers do not find time to con- 
stroct ipany physical devices. Studies were made on the advisability 
of using games, songs, and poems in teaching arithmetic (14), (12k 
(121). A limited degree of success was reported. lq / • ■, i,.r,t 
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An indication of the aids actually being used in the classroom is 
reported by a survey of a sample of teachers in one State (77). 
1 bos® teachers siiid tha|J*they used business forms, charts, pictures, 
workbooks, chalk boards^ and bulletin boards as teaching aids. Most 
of the other aids were used very little. Perhaps one research 
worker (30) expresses the findings of many others when he concludes 
that physical devices, if prqperly Used, may aid the children in learn- 
' in & just the chalk board may be an aid, but that the aids seldom 
teach. # 

9. 7n what areas of arithmetic are pupils weakest t 

Tiie research report indicated that pupils are weak in understand- 
ing arithmetical processes and basic treatments, ability to estimate 
i reasonable answers, and application of processes to verbal problems 
1(35), (81), (60), (24)', (19). 
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Summary 


COLLEGE LEVEL 


^ALYSIS of the research for 1955-56 shows considerable em- 


phasis on the content of college freshmen mathematics courses, 
both for students who go into science and mathematics and for stu- 
dents in other fields. Little experimentation was reported, though, on 
methods that might be more effective in teaching the content of these 
courses. Likewise, little research was reported on experimentation 
with different methods of teaching large college classes or on the use 
aids, such as study Aids, physical devices, or television. Studies 
concerning desirable preparation of mathematics teachers indicated 
that they should have a general cultural education in addition to 24- 
30 hours of mathematics. The courses recommended in mathematics 
usually include the calculus, non-Euclide&n geometry, history of 
mathematics, and statistics. Considering the present teacher short- 
age it seems unlikely that additional hurdles in the form of more 
mathematics courses will be required of prospective teachers. 

Are thete not important concepts from modem algebra, statistics, 
and foundations of geometry that could and should be included in 
the present curriculum without introducing entire courses on these 
topics? Is there obsolete material in both education courses and 
mathematics courses that could be replaced with modem concepts! 
Research reported’ in 1955-56 does not answer these questions. Nor 
does it throw much light on the problem of which specific concepts 
should be included in teacher education courses. It sheds no light 
at all on the most desirable ways oi teaching these concepts. In short, 
it seems from the 1955-56 research that the important specific under- 
standings in mathematics that should be included in the t ea cher 
education program have not been determined. 

Reports were received on the preparation of textbooks, some 
which included modem topics in mathematics, but these reports cqn* . 
turned very little evaluation of the material. Evaluations, if any, " 
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were usually of scores -on achievement teste which evaluated tradi- 
tional material rather than modern topics. In general, the evalua- 
tions were of students taught by very competent teachers who were 
especially enthusiastic about presenting modern concepts. No answer 
was given to the question: How successful would the material be, 
if taught by an average teacher, in increasing mathematical achieve- 
ment in the special areas for which it was desired f 

For the period 1955-66, studies were received on the mathematics 
needed in various areas of learning such as geology, physics, and 
agriculture. Most of these studies consisted of an analysis of text- 
books in the specific fields. Although such studies are valuable 
they point out only the mathematics used in a particular group of 
textbooks. They do not show what mathematics would be helpful 
in understanding concepts in geology, physics, agriculture, and other 
fields. For example^ in a freshman geology textbook the authors 
explain elementary quantitative concepts in highly verbose language. 
The authors successfully avoid mathematical symbols. However, 
advanced books and periodicals in geology frequently use mathe- 
matical symbols and operations. From an examination of college 
freshmen textbooks one might erroneously conclude that no mathe- 
matics is needed to understand this field. Would not more effective 
learning take place if: (1) The college freshman had an understand- 
ing of basis mathematics, at least through the elementary concepts 
of calculus f (2) The textbooks used mathematics to describe quantity 
and quality relationships V 

The emphasis to develop science material without mathematics 
may be detrimental to the capable student. The college of educa- 
tion at one university developed an elementary school teacher pro- 
gram with so little mathematics that hi&h school mathematics ex- 
periences had no effect upon the student’s success in this program. 
In other words, prospective elementary scho<d teachers were being 
taught quantitative considerations of economics, sociology, govern- 
ment, and science through verbose discussion. Later, as teachers, 
they would have to teach elementary school pupils the value of 
our precise' number system and the value of its notation when they 
themselves did not have a background in these values. 

' ‘ T i 

r 

HIGH SCHOOL LEVEL 

of. the studies on teaching high school mathematics placed 
emphasis on undsrstandlng concepts* The means of securing under- 
standings varied from the use of cardboard strips to pupil discovery 
and experimwitation. The teaching methods, no matter whether they 













22 ANALTSIB OP RESEARCH IN TEACHING MATHEMATICS 


involved physical aids or a grouping within a class, seemed to be 
beneficial to some extent when used by the advocate. Like the chalk 
board, fhe device itself seldom teaches, but when used by skilled 
teachers it helps inst ruction. Surveys seem to indicate that the chalk 
board is the most frequently used aid in mathematics teaching and 
the lecture-recitation the most popular method. 

Th 9 research evidenced considerable activity in the study of the 
content of high school mathematics oourses. The research varied 
from a listing of some practical problems for a course to a control ex- 
periment involving teuchere in several States. No doubt the research 
on the frontiers of mathematics education is most valuable; but for 
implementation to take place, research will need to determine what 
specific changes can be put into effect with the present teachers. For 
example: How much modern mathematics and which modem mathe- 
matics con present teachers incorporate in their classes f How much 
change can be made in the content of high school courses and still 
give security not only to the teachers but to the parents? These and 
similar questions remain unanswered. 

Research has shown that a combination of scores on an aptitude 
test and an achievement test, and previous mathematics marks is a 
good predictor of success in high school mathematics; but research 
has not shown what motivates pupils to pursue the study of mathe- 
matics. Research indicates that high school mathematics teachers 
are a dominant force in causing high school pupils to pursue the study 
of mathematics. Research has not shoWn, however, why these teach- 
ers are outstanding in their ability to influence pupils. 


ELI 


NTARY SCHOOL LEVEL 


Several studies were reported on the use of physical devices in the 
teaching of elementary school mathematics. Although some devices 
seemed to be helpful when used by the experimenter, none of the de- 
vices made outstanding contributions. t . 

Teachers indicated that some of the physical devices are desirable 
but that they lack the money to buy, or the time to make, them. Also 
that for effective teaching they needed instruction in using the aids. 

Many of the studies were concerned with ways to teach arithmetic 
so that the concepts in operation will have more meaning to the pnpil. 
These studies Varied from teaching division as successive subtraction 
to teaching arithmetic with the aid of a computing machine. But m 
each case the purpose was to tmpbasizei the meaning of the operation. 
Investigations in this ares usually involve patterns of thinking done 
by pupils in problem solving, Although the research induces that 
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meaning should be emphasized in arithmetical instruction, it has not 
determined how much drill should be merely repetitive or hpw much 
it should include repeating the operation in a meaningful social 
situation. 

Recommendations for Future Research. 

The research ip mathematics education reported for the years 
1956-56 indicates that many persons<Jiavo attacked small problem 
areas. Some bf these areas of investigation are of minor importance. 
A casual reading of the summaries of research in the appendix te- 
veals student studies of inferior quality with very little contribution 
to the teaching of mathematics. Little of the research was that of a 
team approach to the solution of a critical problem in this area. 
Even the studies of^ndividual 'faculty members differed materially 
in their quality and contribution to mathematics education. Some of 
the investigations resulted in the compilation of teaching material or 
detailed experiments which were never published or were published 
in very abbreviated form. Such research has little impact on mathe- 
matics education. 

This report on research in mathematics education lists certain un- 
answered questions and problems in mathematics education where 
there has been little research. However, it should not be assumed 
that these are the most critical issues in the teaching of mathematics. 

Research reflects three important needs in mathematics education. 
First , the identification of the crucial problems. (These problems 
might be identified by State groups of teachers or by national com- 
mittees. In any case, they should be identified to give direction' to 
research.) Second , greater coordination of effort in attacking the 
identified problems . (Many of the problems are too large to be 
solved by a single individual; team work will be necessary.) Third , 
publication and unde distribution of research. (Unpublished re- 
search has little impact on classroom practice. ) 

Future advancement in the teaching of mathematics will depend 
upon the extent to which we identify the crucial problems, coordinate 
our efforts to solve them, and make the results known to the class- 
room teacher. 





Unanswered Questions in the Teaching of 
Mathematics 
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12. An high school teacher* satisfied with the content of algebra and 
geometry cooraea? 

18. How can the school ahow the community the Importance of mathe- 
matics In every -day living? 

14. What are aome of the ways by which a teacher*’ college may finance 
studies la the teaching of arithmetic? 

15. How can the teaching of arithmetic be made more challenging to 
elementary school children? 

16. How can more of the capable student* be encouraged to pursue ad- 
vanced mathematics? 

17. In what ways can capable students be encouraged to go to college? 

18. What mathematics should we require of high school pupils? 

1#. To what extent do mathematics teachers move from one echool to 
another, or leave the profession? 

20. Is the traditional m a th e m atics approach as effective in teaching 
mat h em at ics as the general or integrated approach? 

21. How successfully can freshma n college mathematics be taught to 
high school pupils? 

22. Ia a uniform content for high echool general mathematics desirable? 
If so, what should it be and in what year (a) should it be taught 
to obtain the maximum long-range benefit? 

28. What kin ds of 2-track programs can a email high school use? 

21 What mat he mati cs should there be in the general education program 
in the secondary echool? 

36. What la the math e matics dead wood that should be removed from the 
high school? 

26. What In-service education program la of greatest value to mathe- 
matics teachers? 

27. What are the characteristics of teachers who motivate students to 
pursue the study of mathematics? 

28. What new demands In mathematics Is industry placing upon its 
smployees? 

2©. Bhould mathematics given to the slow pupil differ In kind or amount 
from that given to the average pupil? 

80. Is the Carnegie unit the best method of recording growth in 
mathematics? 

8L Is Instruction In mathematics for 4 ( days a week for 2 years better 
then 2 days a week for 4 years? 

82. Are mathematics duhe worthwhile? 

8a Is color la textbooks better than black and white' for promoting 
learning la mathematics? 

84. To what extent can children transfer from one situation in 

mathematics to another? 

86. What mathe m a t i c s. If any, should there be la a college general edu- 
cation program?,, 

aa Is mathema t ical aptitude a single identity or a patten of aptitudes? 

87. How affective Is television la teaching mathematical in #he 

high school? , w- uw 
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<1w,,rahle or f ^* prtlrp * 8 ability grouping within the class for 
teaching secondary school mathematics? 

80. In what ways may instruction be Improved forlarge classes? 

40 schools? th ° 0|>UU ' U,U Cla88 8lEe ** "'"‘hematics in the aecondary 

41 What are the current Instruction practices In college freshmen and 
•ophomore mathematics cla&acfi? 

Which la more desirable for elementary and secondary school 
courses] rofw * ,on " ,,u,d mathematics or professionalised methods 

pop "'. b ' •» ■■ under ‘ 
44. To what extent do beginning college teachers receive supervision? 

** de ® lrabl ® ,n tb * #eoot ‘ dHr y •obool for emphasising 

specific Important principle* In mathematics? 

46 01 th,Dkini d ° ChilAna “* ,B various kinds of 

verbal problems in mathematics? 

47 ^dhi? f,,r,0r8 detmn,ne ,he n '»‘bemall t *l ability of high school 

,a dnt * h ' ii ’ fni ■» <». .<od, 

49. Should the various mathematics algorisms be rationalised? If so 
level ?* r 8h ° Uld °* Cb rBUOnall “ tlOD ** eitended *nd at what grade 

f 1 r 1 ° W B , d0e “ ^ kD,,wlrdre of rationalisation of algorisms assist 
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tributlon to general education? 
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54. How does the achievement of students who have taken Integrated 

m * t besnaU« compare with the achievement of those who 
matt*/? C ° mimrtInen ' aUied curses covering the same subject 

55. What are (he relative merits, from • functional viewpoint, of teaching 
e ementary and secondary mathematics with s limited amount of 
drlll^s compared with teaching it formally with maximum drill 
anira minimum amount of application hr everyday problems? 

56. Which operations In the present course of study in geometry, trigo- 
nometry, and algebra are little used In (further study of mathematics 
or tdenco? 

5T. What quan^atlvejperlences do teachir training Institutions usually 
x ^ ,Te to Prospective elementary school teachers? * 

tw, bn!ques are moat promising for differentiating in- 
struction to rapid and alow learners In heterogenous classes! 

50. What mathematical competencies should elementary teachers possea? 
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60. To what extent !a It deairable for pupils to collect mathematical data 
through experiments or surveys for their mathematical classes? 

6L Is there an arithmetic readiness? If so, bow can the teacher help 
pupils reach this state? 

G2. If persons In high school adders the 29 competencies listed by the 
National Council of Teachers of Mathematics Poet War Commis- 
sion, will they be prepared for college mathematics? 

8S. What mathematical concepts are usually known or not known by 
pupils at rarions grade levels, 1-12? 

64. Should mathematics be a laboratory science? 

65. What reading skills are acce ssa r y for success in statement problems 
in algebra? 

66. To what extent can a teacher nee visual aids to develop concepts 
in higher mathematics? 

67. What change In the attitude of students toward plane geometry would 
result if construction work were reduced or eliminated? 

68. What competencies in geometry are needed by teachers In the ele- 
mentary school? • 

69. What type of home work should high school students be required 
to do In mathematics? 

TO. To what extent should solid geometry be Incorporated In the p»«n f 
geometry coarse? 

71. How does a school-wide testing program in mathematics affect the 
teaching of mathematics? 
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Appendix: Summary of Research Studies 


1. Abiuhi, julia Kom—n His- 
torical and Analytical Study of 
th# Tally, the Knotted Oord, the 
Finger*, and the Abacas, <Ph. D,, 
1866, The Ohio State University, 
Columbus.) 

Major Faculty ,{ driver, — Nathan 
Ianr. r 

Problem . — Tn investigate man’s nee, 
through the ages, of physical device* 
to record ana communicate number* 
and survey school practices from oa, 
600 B, O, to the present in teaching 
arithmetic with objective materials. 

Procedure*.— A wide sampling of 
research studies, books, and periodi- 
cals pertinent to the subject 

Major Findings a *4 Conclusions . — 
Physical devices commonly used by ! 
adults became the basis for teaching 
arithmetic to child mi. It has been 
taught more years without Hindu 
Arabic numerals than with them. 
Until the 16th century A. D. school 
arithmetic consisted almost entirely of 
learning to use some physical device 
unly men did facility In nstng nn- 
nmraia become a goal in teaching 
arithmetic. This study ■ogym m 
sequence of activities for tm ebltig it, 
providing a gradual transition from 
ally objects to structured tinea to 
Hindu-ArsMc numerals. 

Aithtaw. The 
Background of 
Teachers ha Southern 
1 1 111 1 1 'U ■ i ■'» s,, state 

Teacher* Gollssc, Mankato, 
Mina.) 

Major FaesMy Adviser. — O. M. 


themttjbfr- 


neaotfi high school science teachers 
and the adequacy of their preparation 
for teaching science. 

Procedures ^- A study was made of 
available material on the mathemat- 
ical background of science teachers In 
the United States and of tt»e an swer* 
to a questionnaire sent to southern 
Minnesota high school science 
teachers. 

Major Findings and Condusim *, — 
Approximately one- fifth of the south- 
ern Minnesota high school general 
science tee eh era had never taken a 
conrhe In college mathematics. Ap- 
proximately one-fourth of the south- 
ern Minnesota high school chemistry 
teaches* had taken one coon* in col- 
lege mathematics or none at all 

t 

S. Baneas, Bl&ivchz Ouse. An Anal- 
ysis of the Evolving Evaluation 
Program in Elementary Geom- 
etry. (Ph. I)., 1866, George Pea- 
body College for Teachers, Nash- 
ville, Tran, ) 

Major Faculty Adviser. — W. Lyn- 
wood Wren. 

Problem ,— rTo trace lbs develop- 
ment of the presen t evaluation pro- 
gram In el eme n t ary geometry and to 
present Its educational i mpJ tea Hnn» 

Procedures . — Published literature' 
was analysed to deteraia* cumst ob- 
jectives tot teaching elomentiry i 
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■ubjtet adequately, The am of non- 
pometrtc materiali is u emerging 
y i a dice in teaching zcametry bat not 
t« conetmeHa* test*. Three rareiv m- 
cJude questions on tbe history of gtv 
ouittry nor do they measure Inform*, 
tion on geometries other than the 
vaaitionai Euclidean pattern. "The 
habit of clear thinking and nr<vi» 
«P*£s*ioo," rated as the Na 1 objee- 
uve bj. many authorities in the fleid, 
seems neglected as so object!?# in 
most of these tests. Although tes ts 
nave bean devised to measure under- 
standing ©f the nature of proof and 
cruicu thinking, they have not been 
a«d eatenaiveiy in the evaluation 
program of elementary geometry. 

4. BAsmaM, Chest** Ewooh. An 
Analysis and Synthesis of Be- 
March Mels ting to Selected Area* 

In th * Teaching of Arithmetic. 
(Ph. u., low?. The Ohio State 
University, Columbus,;. 

ajar Faculty Adoteer.— Lowrv W 
Harding. 

Problem .—! To analyse end sxnths- 
«*« significant research in selected 
■i^s of arithmetic teaching as a basis 
for critically examining teaching 
tires. 

rroemuret. — Approximately flOO 
studies screened, 400 discarded as fail- 
ing to meet tbe established criteria: 

«*e remaining 300 carefully ansi rad 
and reported. 

uajor Finding/ and Ponoiuuions.. 

Cl) Number readiaesadg^ matter of 
urgree and l« operative at aU grate 
*CVC« and with all number learning 
•iperieneea. Several interrelate 
*~ctotw (experience, intelligence, mat 
HisUon, degree of understanding. and 
lMi ‘ l ueic P*“P«w) Influence readi- 
®° Imra arithmetic. (I) Arith- 
J""*® problem solving la Imimd 
6 * i ** p * «nd computational «nn« u 
ig * rtied 11 wll, through an activity 
prog ram ma tn rough one more rigidly 
In adtligoa, sottrity prJ- 
•*“** euairiboto more to the child’s 
* 5 ' e ** 1 **< reaottonai adjustmmt 


(8) iwgardloa* of the curriculum pat, 
s ""“* ariihmede lastroetton should he 
^finitely planned. (4) Indnrtw 
methods are superior to dedoctlvs 
metniWa to the teaching of oroeessas 
ana generalisation!, (§) Qompute- 

** 1 118 mould be so presented 
iu« ( the sequential nature of the num- 
ber system and its relationships a -a 
»ot vioiated. (fl) Children proflt 

i.uu, meaningful practice. T h « s 
Mould he motivated by a social need 
»Uow understanding. 
(7) Methods allowing children to nw 
vruue procedures, concrete materia la. 
Md erntehes are superior to methods 
wuicn snort-cat all three. (§> Cue 
worn* should not be used to teach 
problem solving. Instead, teachers 
■uouid stress the meaning of the wp- 
arete process as well as the interreii. 
uoosbips bo that children can think 
rationally in selecting a process. (»» 
1Q * uetivity method combined with 
rjaRRrooiu grouping appears to be the 
satisfactory mesas to Individual 
ueeda. (10) Several techniques and 
ueviees {standardised tests, teaeber- 
s« 0 e tests, interviews, observations, 
■ud anecdotal record*) have a key 
inawj in atithmetie evaluation. 

5. b™, I&uzx Watt, a Remedial 
i rogrsm Baaed On Word Coa- 
capta to Aid the Slew Ln^ 

^hra. (A. if., 
IW»«, rtosioo Uni r era! tv, Boston. 
Man.) 

^Uetor Faculty Adrteer-Henry W, 

' '" ww *' To develop g r e n u t l tel 

10 *«-«i algebra. To 
ibis program a supplement to 
regular dasaroom procedure 

Procedure/. — a Uat of the im- 
portant words is Algebra was re®, 
pued and divided into 10 parts with 
arm exercises for each. Three math- 

**** is arim jnlite rins the drill - Ttr 
dire are given 

** for ******* Ooncfm/ion^~ 

"x-uvBi be dona w itlnaw 

tha teacher's 
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Si BitJflOK, Tboiui Victol The 
Place of M a thema tica in a 
Junior High School Core Currtc- 
ahm, (Ed. D„ 1866, Teacher* 
College, Columbia University, 
New York, N. Y.) 

Major FseuUu Howard F. 

Tihr, 

Problem . — To study the reletlonabip 
of mathematics to the core program 
in junior high schools. 

Procedure !, — Qoertlonnaires ted 
personal letters were ml to schools 
and iudirldoala in many sections of 
the United States and to every county 
in Maryland. As attempt was made 
to contact every school experimenting 
to combine mathematics in a core 
pro gra m. 

ft 

Major Finding* and Conclmlont . — 
M ath ematics and the core are better 
soiled to correlation than to integra- 
tion. The core class can provide so- 
cial background and aotl ration. 
Combining mathematics with the core 
program has here more successful in 
tha 7th grade than in other grades. 

7. Bell, Cantor, Making the Con- 
cepts and Operations of Arith- 
metic Meaningful Through the 
Use of Expanded Algorisms, 
CM. A., 1065, The Ohio State Uni- 
versity, Col ambus. ) 

Major Fttcuiip Adrian r, — Na than 
Lazar. 

Pro 61cm. r-To investigate the inter- 
mediate Maps between (a) use of de- 
ntes* to give meaning to arithmetical 
operations and (b) the naa of the 
eonpact algorism*' adopted by society 
to record its operations, 

Frootdmrme — The intermediate steps 
eeaaUwd- of algorisms expressed to 
greater detail (“upended algo- 
fteM")' The sequence: (1) Verbal 
and numerical problems are sol rad by 
perforating the o per a tions with pfeyM- 
eai objects, diagrams, pictures, etc, 
(at Sac* cuncipi had operation la de- 
scribed in Words by the child htmaatt. 
(S) Various kinds at arpanded aigo- 


risoja were need to typify the opera- 
titma performed with variona devices 
and to lead to the canal compact 
algorism. 

Major Finding! end Conelutiont .- — 
The teacher should incorporate the 
three steps into teaching of arithmet- 
ical operations, 

8. Bexuika, Starlit J Semi tutorial 
methods in mathematics (Freeb- 
men and Seniors in the College uf 
Arts and Sciences). (1005, Bea- 
ton College, Boston, Maas.) 
Problem.— 1 To prepare a college 
mathematics textbook containing a re- 
view of high school mathematics few 
poorly prepared college freshmen. 

Procedures,— A textbook was writ- 
ten which consisted essentially of two 
sections ; (1 ) College freshman mathe- 
matics contest; (2i a aeries of sup- 
plementary lessons written in simpli- 
fied and detailed manner dealing with 
the essentials of algebra, trigonom- 
etry, and analytic geometry. The pur- 
pose of section 2 was to provide 
ne rwrar y background and familiarity 
with, techniques for understanding 
section 1. 

Major Finding • and Conclutkm *. — 
Poorly prepared students can succeed 
in college mathematics under h»i* 
semi tutorial scheme. 

9. BioiHEiv, Finns J, and Tn tssict, 
Paul J. Secondary School Math- 
ematics Requirements of Indus- 
trial Firms of Greater Boston. 
{W. M,, 1904, Boston University, 
Boston, Mam.) 

Major Facnilp Adviter.— Henry W. 
Syer. 

Problem.— j To discover the amount 
of mathematics a Aided workar found 
essential in his job. 

Procedure*. — Questionnaire asst to 
personnel of 50 Industrie plants hi 
Boston and of 10 tirade unions; per- 
sonal visits mate to MnsMal organi- 
sations. * 

Major Finding* and Coneintion*,— 
For moot people, no further me the- 


33 


ANAItTSB OF 


tnatics eancstior, ia nmiad bey oad the 
9th -grade coarse. This course should 
tatinde the significant prlnriplM ,;•£ 
arithmetic, algebra, geometry, draft. 
ug r and the elementary notions of 
other ma thesis tics subjects. 

lo. Bwwb, RiQHiss Onnzarr a Fvi- 
lownp Study of the Mathematic* 
Graduates of Boston University, 
school of Sdnrstion - (M, M . 
1VC5, Boston University. Boston. 
> tUm) 

Major Faculty Adviser, — Henry W. 
Syer. 

Proolem , — To determine how satts- 
fhetory la the training in the fashing 
trf mathematics offered by Urn School 
of education, Boston University, aa 
Judged by the graduntae. 

Procedmcot ,— Quetenniiaira aent to 
a randomly selected sample of the mi - 
versity’a graduates. 

Major Findings and Conditions-- 
Most graduates considered their ami- 
verslt# tr aining nseeMs ry and «sfl. 

They judged the following 
areas \em than nUM: Methods 
tm teaching arithmetic, general math- 
^Moes, aigenim I, and plane geom- 
eby. They recommended mm re- 
flated work is mathamqtlCg «ml a 
course is elementary statistics They 
elan recommended that the State 
Board should establish (l) B 
Vttte miOffliatiis coordinator or sti- 
pe wlsor — at appoihtive positron with 
money and autnority to carry out a 
P* 0 ®**® — «te (T) in-service training 
' tor mathematics teachers 

II, Bnowi*, Bosaar Cant, Fnnettoual 
Competence in Mathematics ai 
Lotilfriana High School Seniors, 
<Ph. IX, 19% Peabody College. 
Nash rl He, Tenn.) 

Major Faculty A dr Iter. —J, Hmut^ 
Banka. 

f r 

Problem — -To determine : (i) Tbg, 
$*ftm at functional mathematics corn 
petenee attained by high school m. 
Ion In LmMu* ; (2) the typra of 
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their mathematic* ; (8) thealpil&eate 
dlitereecra in mathematte oompo- 
t®*«» according to £e training of the 
pupils ; and (4) racoamendattem for 
improvements based own the d~««g« 
of the stody, the literature in the fie ld , 
and the experience# of the write-. 

Procedure,-^ The Daria Teat of 
Fonettonal crapSmoi In Msrn*. 
mattes was administered to the sen- 
iors of 28 selected public fiigh school# 
in the State, i “Functional comp*, 
tecw* la defined by the 28 item* of 
me cnocX list In the guidance p«m pk. 
iet prepared hy the Oonmiteon on 
Postwar {Tans. A group la c mM - 
functionally competent os an 
Item If m percent of them gat the 
correct iMwer, ) The traditional pro- 
graM for 2, 3. ana 4 y mn are tell 
the beat for attaining f m ti -vinwBi 
competence, The more yaars of w»ml. 
•matte a student has had, the hlgbme 
ta ms iSMttcul crapdtma 

_ Major FI ndmyt sad Oonolut hat.—. 
male weakness#* in foncriosal mathe- 
m*tte tepatem appeared la the 
following arras; (i) Nature of tbs 
decimal system, both plans rates and 
bus; (2) estimating amounts and 
•"•era; (i) nature of smstette 
masters and measurement; (4) ft 
tette,* (5) reading tabtog, interpola 
tlon, interaction; (8) how and 
wten to use the Pythagorean T M»- 
p *®: <T> conversion of nai^ : 
form u Las ate problems involving 
formulas; (9) exponents ; (JO) teg. 
OBomdry- tangent and .rise ralattm- 
sbtps; ate (11) consumer prMfM. 

12. Ruu, Bout 

Descriptions, ai 

©f Stories, Poems, and Oamra la- 
volvlng Numbers la Grade One. 

* J i' A., jBVl, University of Tani. 
Aiten.) 

Major Faculty 
Flournoy, k 

Pr oUtuui — To m 

mat# rials for ftratgrad* aril 


• f 


% 


ud to 


pftx-sluxes for uelsg 


Proeodwrm.-^ A surrey vu mad* of 
story books, song*, poems, and pm 
to determtte t hose Judged suitable 
for the first grade. (Judgment eras 
based on the writer's erperteoee as a 
Brst-grade teacher.) The matte 
ins ii cal ttndarstsnrttnga to be dwral - 
•*>ps4 were determined by a stud) of 
materials published aa a guide to 
tbs contest or first-grade arttferaotlc. 

Major Fiudings and Q ome t us Ums .- — 
A wide variety of material* Is avail- 
able for first-grade use i' included was 
reference to 80 books, 50 songs, 40 
jingles, 40 psa). Teachers should 
acquaint pares ts with materials of 
these kinds to giro their children 
simple number experiences as a prep- 
aration tor first-grade arithmetic. 

IS. EuaJtHssn, EUasa. A Study of 
Concept Learning in Dll¥«rfwtlal 
Caleatea, (Ph. D., 1H4, Te4ch- 
er* College, Columbia University, 
Haw York, H. Y.) 

Major FadoUp Advisor .— Howard 
F, F«h r - 

ProUom . — To iletirmlnii 
awl materials to incrau 
lag of concept* to the cates las, 

fYncrgsr*! Mathematical Utera- 

satare and i mporta nt aspects at the 
i of dtotereatlsi eakmlea. The 
portion of this study 
used ^ § regniar rinstse to diffsreo- 
ttol eakmlm raprstoating as sta- 
rts. Two flato i H wars taught to 


14. Baunaxiii, Bjsurras Gun, A 
Critial Ooa>pitatloa of Arith- 
metic Sanaa for the Hainan tar? 
School. (M. A., 1866, Tb* Ohio 
State University, Oolumbtia.) 

Major FaemMjf Advisor . — Lowry W. 

Hlr dlng 

Problem, — The problem Is 8-fold : 
(1) I m there a ptece for drill in teach- 
ing arithmetic! (2) If drill is aecsa* 
sary, are arithmetic games a desirable 
means to aaeore recurrent expert- 
. encee? (8) Where can suitable ruses 
be found that will provide nnrniMmrj 
drtUT 

Procedures,— B o o k a, periodicals, 
and yearbooks wee consulted to Hud 
out hat Racialists in tho MS * of 
arithmetic thought a boat the need for 
drill and the vain* of arithmetic 
games. Moat of tb* games were de- 
scribed in periodical*. 

Major nmdk i#t and CoMtorfOM. — 
Brill is seeded in arithmetic teach- 
ing. Understanding moat come first 
Arithmetic game*, carefully chosen as 
to certain criteria and a umber con- 
cepts to be developed to each grade, 
afford practice. A teacher would 
hare to ha* through many res gs si nee 
and manual* The greater part of 
this study devoted to a compila- 
tion of games, Wiaslsed according to 
the concept* t4b* developed. 

15, Bust, Pacijws fagua firperi- 
bmW Introductory Unit Witt 
Directed Numerals. (M. A., 1066, 
Illino i s Mato Normal University, 
Normal. ) 



Adviser,— Wnm ia 


Major Famttp 
EL Brown. 

FrOli r m *.— -To create i nter e st to 
algebra through an introductory unit 
based m the study of number derai- 
iipmmt and of directed numerals. To- 
to 


The differed < ** obs e rved between the 
tire frofipa «f stUdmls ware prims- 



aarty history of 
aanftMe aufi the of directed 
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snroeriSa were t*ng<it to an experi- 
mental group of 17, A control group 
of 45 (not matched with the experi- 
mental group) wm taught directed 
numeral! following the text book a. 
Evaluation »*« made by comparing 
the two groups' gains on the directed 
numerals teat, by using the student 
Interest Inventory, end by a daily log 
of the students' behavior In the claje- 
room. 

Major Finding* and Conclusion *. — 
(1) The experimental group indi- 
cated a definite Interest In the aw of 
the discovery method. (2) The dis- 
covery method seemed useful at all 
learning levela. (8) The gains of 
both groups were about the same, 

16. Cam mack, Boro Vouiot. Predic- 
tion of Achievement In Plane 
Geometry. (M. A., 1056, Iowa 
State College, Ames.) 

Major Faculty Advisor. — Frank 
Wellman. 

* Problem. — To develop a table of 

probability &a an aid to predict 
achievement In plane geometry. 

Procedures. — Qoadriserial correla- 
tions and loss tests were computed as 
the variables were dropped oee by one. 
When Otis gamma I. Q. and English 
grade-point average were dropped In- 
dividually, the adjusted quadrleerlal 
correlations between the remaining 
variables and the criterion were 
0.6113 and 0,5188, respectively. When 
both variables, OUs gamma I. Q. and 
English grade-point average, were 
dropped, the other two variables pro- 
duced a qoadriserial correlation of 
0.607 with the criterion. 

Major Finding * and Conclusion* — 
The algebra grade-point average ami 
plane geometry aptitude test score 
were the best variables of the four 
investigated to derelop a disc riminan t 
equation for predicting achievement in 
plans geometry. 


17. OsaaouBT, Fax* a; Rzutas, The 
Talus of Planned Instruction In 
the Reading of Graphs at tits 
Sixth-Grads LtvaL (U. A„ 1966, 
Ban Diego State College. Ban 
Diego, Calif.) 

Major Faculty Adviser . — Frauds A. 
Ballantine. 

Problem . — To determine the effect 
of planned and systematic instmetica 
upon the graph-reeding ability of 6th- 
grade pupils. 

Procedures . — A controlled experi- 
ment consisting of 4 6th -grade clams 
from 3 elementary schools. No at- 
tempt waa made to equate the dim 
as to number, sex, or scholastic ability. 
Tbs 2 control clams <50 pupils) ware 
evaluated as ose group agnimw the 9 
experimental classes <64 pupils) as 
the other groop. A teacher-prepared 
pretest and posttest were admin- 
istered consisting of 15 problems m 
circle graphs, 15 ofi line graphs, and 
15 os bar graphs. Each class was 
taught by tha regu lar classroom 
teacher. 

Major Findings and Conclusions , — 
A significant difference between the 
groups at the beginning of tbe experi- 
xneflt Increased to such magnitude by 
the end that obviously the experi- 
ment si groups learned considerably 
more during the instructional period 
than bad control group during the 
school year. Sixth-grade pupils to# 
circle graphs the easiest to compre- 
hend, bar graphs second, end line 
graphs the most difficult 

18. Csnixua, Honours J. Mathe- 
matics in the Genera! Education 
of Four-Year College St orients, 
<D. Ed,. 1905, University of Buf- 
falo, Buffalo, N. Y.) 

Major FmemUy Adviser . — Richard 
M, Drake. 

Problem . — To ascertain the role of 
mathematics in the general education 
of 4- fear college students. 


ArmrmK 


as 


Procedure*. — A questionnaire wo 
developed and m s i l a d to tb© chairman 
of the math ema t ics departments at 
Dotted SUtep colleger and universi- 
ties having general education pro- 
grams. From a possible 103, 87, or 
S5 percent, were returned. Available 
literature and a second questidnnaire 
ware need to ua(9^j(n educator*’ 
views on the sob]ee({f * 

Major Finding! and Conclusions.— 
Beventy-two of the institution^ or 83 
percent, loclud^ mathematics aag»rt 
of the genergi education program. 
The major purposes firm for math- 
ematics In general education, along 
with the percent of institutions listing 
mem, were i ( 1 j To develop and nx> 
essential concepts, understandings, re- 
iationshifis, and general! cations — 86 
percent J (2) to gain cultural value 
and understanding of the method of 
mathematics and its potentialities — 72 
percent; (8) to gain bank math- 
ematic* skills — 87 percent ; (4) to see, 
understand, and use applications of 
mathematics — 63 percent Areas in 
their order of frequency were algebra, 
arithmetic, geometry, trigonometry, 
analytical geometry, statistic*, 8 
nance, the calculus, and logic. 

19- Coma*. Cat. both* a The Devel- 
opment of a Noneomputational 
Mathematics Test for Grades 5 
end 8. (Ph. D., 1958, The Ohio 
State University, Columbus*) 

Major Fmomtiv Adufaer.— Ruth 

Strait a 

Problem — To develop a specific re- 
liable and valid instrument to meas- 
ure cite objectives now commonly 
neglected tn evaluation— arithmetical 
understanding and reasoning ability. 

Prnr+4urei . — The procedures in- 
eindad: (1) Kasrairratloa. to r test 
content, of me thods books, 5 courses 
of study, and 7 series of textbooks ; 
(21 administration of tryout tests to 
990 pupil* in grades 5 and 8 in selected 
e l immtar y schools in Ohio, represent 


lug four different socioeconomic 
poops; (3) a dmin istration of the 
final form of the test to 824 pupils 
in grades o and t>. forming a repre- 
sentative sample; (4) application of 
the apllt-haivss (oddd-evena) method 
and the Spearman-Brown Prophecy 
formula to determine the reliability of 
Test Form D; 15) determination of 
the validity of Teat Form D by obtain- 
ing Pearson is n correlation coefficients 
between scores on the test and scores 
on 5 It external criteria. 

Major Findings and Conclusions . — 
The following conclusions were 
drawn: (1) Improvement In evalua- 
tion instruments and procedures has 
not kept pace with the changing em- 
phasis in tostouetioBai objectives in 
arithmetic ; (2) the test items, in gen- 
eral, are closely related to real-lif# 
situations of 5th- and @ti>-grade 
pupils ; (3) pupils in both grades show 
serious weaknesses in ability to form 
sound judgments on the basis of quan- 
titative data ; (4) pupils from a rela- 
owiy nign socioeconomic environment 
appear to have developed a higher 
degree of arithmetical understanding 
and reasoning ability than pupils from 
one relatively low. 

20. Coif woe, Row woo TTill II. High 
School Geometry in Transition. 
(M. A., 1966, Illinois State Nor- 
mal University, Normal.) 

Major Faculty Adviser ,— Douglas 
It Bey. 

Problem . — To determine the pur- 
pose, content, method of presents Uon, 
and type of student who should taw* 
high school geometry. 

Procedures . — A jury of 10 men 
prominent ia the fields of para math- 
ematics and mathematics education 
ami 14 to-aervice-tesehem cooperated 
bj filling out a questionnaire on the 
high school geometry course. Tfce 
data thus obtained formed the basis of 
the study, *• 
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Major FMMMm $t m4 u&nefmsionj . — 
The Jury decided that the major par- , 
peace at high school geometry are to 
develop a maturity la mathematic* 
and to teach the scientific approach 
to problem solving. The eourae should 
include nich to pica aa nonEuelidean 
feometry, projoc^re geometry, and 
the baric concepts of geometry. De- 
velopment of mitimti tMtiHwj is no 
longer coi j|it> ied the major reason 
for teaching high school geometry. 

SI. Css van, Pamct* Qsjjri, A 
Surrey of Certain Inriroeaonal 
Materials for Developing Con- 
cepts and Shills in Primary 
Arithmetic, (M, A., 1866. Uni- 
versity of Texas.) 

Major Faculty Adulter, — Thomas A. 
Horn. 

Problem — To survey, describe, give 
sources, and print out tha atliia and 
concepts that might be better devel- 
oped through certain materials failing 
Into any one of four categories : < 1 » 
Commercial materials, (2) teacit cr- 
made materials, (8) fitaa and Sim 
strips, (4) children - * literature The 
materials selected from each of these 
four types were only those which 
would concern the development of 
arithmetic shills and concepts. 

■PrseedSTM. — First, second, and 
third grade materials on description 
and sources were organised ss to 
teaching (1) the number system. (2) 
the four fundamental procosycn, (8) 
fractions, measurement, and money. 
(4) number vocabulary. A specific 
value In concept or akiil wu pointed 
out for each item In each category. 

Major FMMt #n 4 OemekMont . — 
At least 166 commercial materials are 
available to develop prifnarj-grape 
arithmetic ridlls and and. 

In addition, 109 materials that teach- 
ers corid use for the same purpose. 
Twelve films and 41 children's books 
were found that use con cep t s usually 
taught In primary grade arithmetic. 


12. OauMUT, Hicham D. A Com 
parteM of DtffwsBt Methods of 
Teaching Subtraction in the Third 
Grade. (Fh, D„ 19G6. Uni res site 
of Chicago.) 

Major Tam»t Adeteer. — Haurira 
L. Hartung. 

Problem . — To determine what ef- 
fects different methods of fsirhfng the 
concept and skills of subtraction have 
upon the development of shuts to solve 
problems Involving numerical quan- 
tities. 

Procedmct — Three Sd-grade rlannrn 
at each of five schools were taught by 
the subteacrive-euhtraction method, 
the com hi n art no method, and the ae» 
Got method, respectively. The «- 
ptriMOtw observed the inatenetion 
and conferred with the teachers once 
■ week. He prepared a test to sms. 
ore achievement in solving ouc-ftep 
problema Involving addition or sub- 
traction. and Immediately after the ex- 
perimental period, interviewed five pu- 
pil* from each clsss, asking each to 
demonstrate the meaning of eub trac- 
tion 

Major Pmdtmst sad CoaclutUmt.— 
None of the three methods proved to 
be superior to a great extent ii*«y 
factors were not controlled, including 
the pupils' tendency to decide upon a 
process on the haste of tee mntlla- 
Hon : Add to get a larger number, sub- 
tract to get a smaller one. 

23. Crank Bren, Louisa A Study 
of the Mathematical Backgrounds 
of student* Who Are Preparing To 
Be kae mec te r y Teachen and Who 
Are Enrolled in Certain Colleges 
in Minnesota, (ft. D„ 19W, Uni- 
versity of Minnesota, Mimm* po- 
ll*.) 

Major Faculty AMteri, — P. B. 
Grimm and L. J. Brueckner. 

Problem . — To ascertain the achieve- 
ment in eteBMBtary arithmetic and 
mathematical relationships a ttained 
by prospective elementary teachen. 
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Pr o c ed ure*.— (1) a test ni eoo- 
rtrocad to meuart the tiutiaraianding 
of mstoeaseticiLi eonespte |b etemm- 
t*tt arithmetic. (I) A battery of 
! -»te mi administered and the rerulr- 
inf data ware gnaiyad to ascertain 
tbe = talus of thaw srajents in elemen- 
tary arithmetic 

Mmjor and ConetuaUma.— 

A wide range of schieveinent in each 
group waa observed on each teat 
Students were most rmrrraami in prob- 
lem solving and eompntation in that 
order. The teat of qnantttettva rela- 
tionships proved to be toe meet didl- 
cnlt. AU teats were correlated port- 
tlralj. The higbeet awffldeijt was 
+0.733 between problem solving and 
compete tfSff Tbe iowwt waa +0,460 
owwes computation and qnanttts- 
tire relationship*. 

*n, Uatit, au.ni laBor. Surrey of 
Arithmetic Skills in Grade* % 1, 
and 8 at Pteniywood, Moot, f 
(M. H, 1965, Montana State Uni-' 
remit?, Misso nis. ) 

Major Faculty A debar .— John F. 
Steeble. 

Preble **.-— To measure toe arith 
mMc abUlttes of toe student* is 
gradea 3, 7, and 8 at Plenty wood. 
Moot, snd to identify skills with 
which each claw aa a whole bid dif 
Acuity. 

Procedure*. —The Iowa Rvery-Papil 
Teat of Regie Skills, Teat D, Form O, 
was a dministe red to 52 Slh-grsde 
aunteat a, 4B Tth-grad* atudesta, «na 
45 8th-grude students daring toe 8d 
weak erf September 1955. The n 
item* on the teat were divided into 22 
skill areas 

Meier FinUnf a end Coaotuaion*.— 
a gradea secrert toe Wtowtng 
^ gfc* wtin Ml 
grade, M percen t; fto grade, SB 
I twemt; 8th grade, m percent. The 
■MB* on which the tore* grades 
M^ bdew their wsmms for to* ea- 
titeteatwere: (1) Knowledge •€ eo®. 
mac pmtrtc flgsrec sad tern (3) 


ability to gf-jffiaifiy of q iHB , 

titattvely, (8) ability to compare toe 
stee) of nnmbera and fraction » ( 4 ) 

anttwi gnf g of the common prooeassa 
and (5) diTiSos or decimals, 

aa. Uifii, Bbuli Funs, Otouii 
Matoemattea in Selected Ac- 
credited Negro Secondary 
Schools in Virginia, ( M. A., 
i86®i V irgima state College, 
Petersburg.) 

Major Faculty Adviser,— A. O. 
Macklln. 

I'rvbiem.-To ascertain the statu* 
ut general mathematics In a w e i e c Ryt 
group of Negro accredited secondary 
schools of Virginia. 

Protm torsa^A lint of the Negro 
accredited secondary schools of Vir- 
ginia waa obtained from frh* State 
Board of Education. To each of 
tom 96 schools questionnaires vara 
mailed concerning Instruction in gea- 
eral mathematics. Fifty-seven of the 
98 schools returned usable data. 

Major Fmdmyt end Conotuakms . — 
<1) The objectives of general mathe- 
matics emphasising practical and 
transfer value* are considered most 
hsportant (2) The basic texts moot 
commonly used are Mefreaker Arith- 
by Stein, I+ving Arithmetic by 
Boswell and others, and MathemsHo* 
te lAfs by SeborUng and Clark. (I) 
17 m content of general nith^HM t* 
basically arithmetic, algebra, and 
fSQOirtry. (4) Pupil reaeiious to- 
ward pursuit of courses In general 
mat hema tics are largely indifferent 
la both required and elective course*. 
(5) Fifty-nine percent of the respond- 
ents to lit* questionnaire were maths- 
mattes majors in undergraduate 
school, and 56 percent had studied 
beyond the bachelor's degree (fl) 
The handicaps most frequently m- 
countered by teaebers of gener al 
mathematics in both required 
elective courses are inadequate back- 
ground and a low level of pupil 
interest, . 
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26. Dicrrr, Dmox Aum. Ifathe- 
mat I cal Recreations for Second- 
ary School*. (M A., 1050, Il- 
linois Stmt* Normal University, 
Normal.) 

Major Faculty Adviser. — T. S. 
Bine 

Problem — To collect a unable lUt 
of mathematical recreation! that may 
be oaed in secondary school mat he- 
mal lea classes. 

Procedures.— Examination of liter- 
ature and its analysis to determine 
usability in algebra, geometry, And 
general mat be mat tea 

Results. — (1) A list of recreational 
materials was prepared. (2) Con- 
siderable material on fallacies in rea- 
soning was compiled. 

37- Dicarr, Joes W, Arithmetic 
Abilities of College Freshman. 
(1963, State Teacher* College. 
Newark, N. J.) 

Problem . — To develop A remedial 
program for college freshmen. 

Procedures . — Form A of the Basic 
Skill* In Arithmetic Teat^ published 
by the Science Reeearch Associate, 
was given to 141 freshmen. Twenty- 
four of them placed in the bottom 
quarter in terms of Sth-grade norma 
and they became the remedial group. 
Bach student was asked to purchase 
an Sth-grade workbook and system- 
atically work through the material 
during the first semester. These stu- 
dents, divided into 6 groups, met by 
themselves several times for self-help. 
The department faculty on several oc- 
casions met with those groups who 
were a part of their regular Haases In 
mathematics 104. 

Form B of the astne standard tost 
was administered to the entire group 
of 141, Including the remedial group 

of 24. 

Major Finding* and Conclusions . — 
Although the remedial group of 24 
made significant gains with remedial 
help, all 141 students made significant 
gains without this help. Hie data 


point both to the ineffectiveness of 
the remedial program, and to by- 
product values of toe courss in 
mathematics 104 (arithmetic for 
college*} In terms of substantia) 
growth in arithmetic skills. 

28. Di Ma r i o, Airnooeo Joarrn A 
Program in Mathematics Ed a ca- 
tion for West Virgin Is Teachers 
of Secondary Mathematic*. (Ph. 
IX, 19#«, George Peabody College 
for Teachers, Nashville, Tenn.) 

Major Faculty Advisor.— F. Lyn- 
wood Wren. 

Pro Mem. — To investigate and de- 
velop a functional program of mathe- 
matics education for prospective 
teachers of secondary mathematic* la 
West Virginia. 

Procedures. — A tentative program 
for psospectlrs teachers was formu- 
lated. It was evaluated by a selected 
jury of 100 -mathematics education 
specialists. Tbs Jury's comments 
war* used to Writ* a description of 
conrses that should go Into a mathe- 
matics education program. * 

Major Findings and Conclusions . — 
Tbs prospective teacher of secondary 
mathematics should take no fa wav 
than 82 semester hours to carta Is 
courses under supervision of toe math- 
ematics department. The first year 
of toe p re s en t mathematic* education 
program in West Virginia should in- 
clude s thorough treatment df t he 
number concept, the nature of proof, 
the concepts of function add measure- 
ment, and algebra, which would In- 
corporate soma of tbs elementary 
aspects at modern slgsbrm end trigo- 
nometry. 

In the second year, analytic geom- 
etry should be Integrated with the 
calculus. Tbs mathematics education 
program must provide fur consider- 
able work beyond the calculus and 
mat include at least soma training 
in modern algebra, mo d er n ge om e try , 
statistic*, history at mathematic*, 
nod applications and methods te 
teaching secondary mslhrsnstira 
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Modern should be emph*- 

to the tflUlii training program, 

DomNAir, Surra Mabt Ma thew . 
A fiAdy of Selected L>& La Bela- 
five to the Motion of Texas 
Teacher* of Secondary School 
M* thematic* la Order To Hnggtmi 
a Prt^ram for Their Future Mo- 
cation, (Ed D. # IftM, University 
of Houston, Houston, Ter,) 

Mm for Paeutig Adtdaer, — William J. 
Tost 

JYoMgsi.— (l) To investigate the 
opinions and attitudes of secondary 
•cbool mathematic* teacher* and ad- 
ministrators and college mathematic 
profeaaor* mm to what constitutM an 
adequate preparation for secondary 
school mathematics teachers In Texas, 
(2) To study and evaluate the data in 
order to draw up a program for ways 
and means of firing prospective 
teachers of secondary mathe ma tics 
the preparation they need* 

Procedures, — Questionnaires were 
aent to 300 teachers of secondary 
mathematics and MW secondary school 
administrators and college profeaaors. 
Ecspon^i came from 151 teachers, « 
ad m in istr ators, and S3 coll ego profes- 
sors* * Reports, programs, and re- 
search papers pertaining to the edu- 
cation of mathematic tear here for 
secondary schools also pro Tided data 
to the study* 

Mafor Findings and Conclusions , — 
(1) Bmpbaais should be pUeed on 
a broad general education, includ- 
ing courses in art, music, religion, 
And philosophy* (2) Courses in ai- 
gebra, geometry, the calculus, trigo- 
nometry, and history of mathematics 
hare valoe. (S) A minimum of TO 
hours la general education, 24 In 

mathematics, and %4 in pr ofessio n al 
mwnm was roggwrt ad. |4) Met bode 
www should be taught by a mem- 
of the mathematics depnrtant 
who has had experience in teaching 
boundary tmthemmtim, or by pro- 
respciialbio to both the depart- 
iseot of mathematics and the depart- 


ment of |^incmtiom (5) Student 
teaching should cover 1 year, (6) 
Co Liege ma thematic* tochers hare a 
responsibility to create in the it o- 
dents an entbusiimm for imi thematic* 
and a desire to teach It 

SO* Emsosr, William pArroir, The 
Rule of Instructional Alda la 
Arithmetic Education, (Tb, D*, 
TOM* The Ohio State University, 
Columbus) * 

Major Faculty A^t*Jrr.*~Lowry W, 
Harding, 

Trublcm,— To define the role of In- 
struct l on a l aid* in the elementary 
school arithmetic progntn 

Procedures, — A comprehensive anal- 
yai* of pertinent literature was mad& 
Criteria for arithmetic instruct ional 
aids were developed by applying com* 
mooly accepted principle* of educa- 
tion, 

Mafor Findings and Conclusions , — 
(1) The most effective results are 
obtained by placing major emphasis 
on arithmetic Instructional aid* as 
of data rather than aa supple- 
mentary devices (2) Instructional 
Aid* themselves seldom teach arith- 
metic; the teacher's role is paramount 

SI. ErarmATZAfica, Dsn rr tins Jong, 
Historical Aspects of Solid Geom- 
etry, i M, A. IDuO, The Ohio 
State University, Columbus.) 

Mm for PmmUy Nathan 

l4MT f 

Problem l — T o time® the origin and 
development of solid geometry and 
collect and present historical material 
related to its concepts and facta. 

Procedures,— A review and ana lysis 
of fchi literature to the field. 

Results , — The theorems to Euclid 
pertaining to solid geometry were 
compared with those found to Mild 
moamttf textbooks. The eontribu- 
tloo to the study of toe regular poly- 
hedra. pyramids, cylinders, coo— and 
spheres made bp the BahyitmiftP-i. 
Egypt Jans, and Greeks, are disnt*^ 
to detaiL Many ancient matoematT 


40 ANALYSE OF KlAtARCH IN TEACHING MATHZMATTCS 


diM, especially the G reek* , are men 
tinned and quoted and the story la 
told at the famous duplication prob- 
lem* A llat of the theorems of the 
geometry of the sphere appear* In the 
concloalooa, 

S2. ftumiii', - Jxxn Cam non. The 
Remedial Teaching of Fraction* 
In the Secondary School. (M, A, 
1966, The Ohio' State Cplverai^, 
Columbus 1 

Major Faculty A4viMr . — Nathan 
Laaar. 

iVollees. — To study soma ap- 

proacbee to remedial teaching of the 
meaning of fraction* in the secondary 
school. 

Frooedwre# —A review waa made of 
the literature In this field. 

Motor FituUmft iM Oornduaitms.— 
This etody suggea ta physical manipo 
la Lions to ahow the student the rela- 
tive sires of different fractions, a a 
these fraction* apply to objects and 
groups of object* of the same at—, and 
aiao to object* and groups of objects 
of different dica The conc ept of 
equivalent fracti omr and the compari- 
son of fractions tf? changing to a com- 
mon denominator are other funds- 
mental aspects of meaning developed 
in the study, especially through the 
n a e of “quaal th reo -dimensional” 
cardboard strips, which a e em particu- 
larly well suited for thia purpose. 

M- Fan a, Bowxan F. (Teacher* Col- 
lege, Columbia University), Mo- 
Mm, G annax, Newark, N. J.), 
•md Sosa, Max (Sooth Bide High 
School, Newark, N. J,). The Dae 
of Hand-operated OaiewiaHog Ma- 
chine* in learning Arithmetic. 
(1966, Memorial School, Cedar 
Grow*, N. J.) 

FraUa aa— To de term ine the degree 
of i m pr oveme nt in com potation and 
ramatmtDg ability made by Mh-grada 
poplM using calculating in 

tka study of arithmetic. 


Frooaf mat , — Four (Uh-grade li*«ra 
were selected a a tbe r .wrp riroen ta 1 
group. Two ciaar ri nta^i tire e quip pe d 
with Monroe educator mods] hand 
opera ted ealeulfcinx machines, one to 
each papiL The regular textbook and 
syllabus were followed without any 
deviation. The control group was 
scattered in four consmunitie# whm 
the same toxtbook and/or syilahn* arms 
used- yTht control and ex peri man tal 
groupe were matched according to 
•odo-eeasomic backgrounds, 1. and 
mathematics achievement. 

Major f unding * and C Quotation *. — 
The experimental group "vh aig 
nifiomt gains in both computation and 
reasoning. Although the gaina were 
significant, the difference in enleve- 
ment waa Dot sufficiently large to be 
statistically significant That is, time 
was not a significant difference is 
achleremmtt between the two groups 
at the end of the experiment All 
Indication* were, however ,*Stat the 
machine- taught group would* have ex- 
celled if the experiment could have run 
for 1 full year. 

54. Ftoav, Bmai tantn a# 
Uae of Physical Device* in the 
Teaching of 8th -Grade Arithmetic 
M. A, 1966, The Ohio State Uni- 
versity, Columbus.) 

Major Faculty AScisec — Hath 

Straits. 

Problem. — To determine whether 
physical device* in arith- 

hwtic or the textbook -drill fast hod of 
instruction gave children a better on 
derata tiding of arithmetical c oncep t s 

Preow l era s. — An experimental group 
used physical devices, participated ta 
individual and group acttvltiw that 
required tha nee of ar ithmeti c tadna, 
and need the textbook as seppto 
menUl materlaL Hire* eontrel 
groups war# taught by the textbook - 
drill method. Forma AA and DD at 
tha Oalifonaia Artthmetic Teat, Grade 
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Procedure*. — Thirty-aix secondary 
mathematics teachers from all types 
of high schools and all levels of In- 
struction, with a large number of 
specialists who served ^consultants, 
studied school practices and the per- 
tinent literature. They made a list of 
concepts and then tried to determine 
the fundamental principles of math-, 
ematlca through which the concepts 
would have to function. Finally, they 
prepared textbooks for each grade, 7 
through 12, of the secondary school. 

Major Findingt and Conclusion*. — 
(1) The separate traditional courses, 
as now taught in most high schools, 
overemphasize the learning of abstract 
Ideas by drill procedure. (2) Mean- 
ing must always take precedence over 
drill and mast precede it in all math- 
ematical training. (3) The secondary 
mathematics curriculum should com- 
pletely integrate all traditional and 
general mathematics courses in such 
a way ns to present the essential con- 
cepts and principles In their structural 
form. 

S8. Qaixion, Zachaxt Tatlos. A 
Determination and Appraisal of 
the Content of Freshman General 
Mathematics Courses in Se- 
lected Colleges and Universities. 
(f% D. t 1055, Louisiana State 
University, Ruton ftouge. ) 

Major Faculty Adviser. — W. A. 
Lawrence. 

Problem . — To determine the content 
of general mathematics courses In the 
freshman programs of selected col- 
leges and universities ; to get an evalu- 
ation of this content from leaders in 
the field of general mathematics ; and 
to formulate a syllabus for use In 
freshman general mathematic* 
courses. 

Procedure*. — Two hundred replies 
from 273 Inquiries were analyzed to 
show trends and content of general 
mathematics courses. The 17 text- 
books listed by 2 or more Institutions 


were analysed according to the per- 
centage of peges devoted to the var- 
ious mathematics topics. The heeds 
of the mathematics departments, by 
means of the original questionnaire, 
selected 35 leaders In the fields of 
general mathematics to evaluate the 
content Tbe.resblts of the appraisal 
were need to formulate a syllabus for 
a general mathematics course. The 
syllabus consisted of the 39 topics 
judged by the appraisal group to be 
of most value for the content of a 
freshman general mathematics course. 

Major Findingt and Conclutiont . — 
(1) The general student Is dissatis- 
fied with the traditional courses of 
algebra and trigonometry. (2) Since 
1948 a marked trend has appeared 
toward organizing general mathe- 
matics courses. (3) The typical pat- 
tern la to offer a 2-eemester course, 
granting 3 hours for each course. ^4) 
Of the total pages 54J were devoted 
to traditional subjects. * 

39. Oaks, Rich aid I. Two Lesson 
Plans for Basic Technical Mathe- 
matics. (If. A., 1956, Adel phi 
College, Garden City, N. Y.) 

Major Faculty Adviser. — Agnes Sny- 
der. 

Problem. — To develop two special' 
lesson ptens for teaching simple equa- 
tions and trigonometry to students in 
the technical division of the State 
University of New York’s Agricultural 
and Technical Institute at Farming- 
dale. 

Procedures. — A survey of technical 
mathematics books and other perti- 
nent literature. 

Major Findings and Conclusion a. — 
Two lesson plans were prepared, repre- 
senting approximately 6 weeks of the 
basic technical mathematics curricu- 
lum offered at the State University 
of New York’s Agricultural and Tech- 
nical Institute at Farntlngdale. Only 
basic elementary mathematics was ln- 
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olmled In the plan* and no attempt was 
made to Include the stndy of any 
- topics classified as “higher mathe- 
matics.” 

40. Gerhart, Kama Eileeh. The 
Methods of Devetyplng the -Con- 
k cept o/j31gned Numbers and the 
Rules of Addition and Subtrac- 
tion. (M. M.; 1955, The Ohio 
State University, Columbus.) 

Major Faculty Adviser.— Nathan 
Lazar. 

Problem .- — To organize in one place 
the different methods -of developing 
the concept of signed numbers and the 
rules for addition and subtraction. 

Procedure !. — The material was col- 
lected from the following sonrees : 
7th- and 8tb -grade mathematics text- 
books, Oth-grade algebra textbooks, 
books on methods for teaching mathe- 
matics, miscellaneous hooks and peri- 
odicals concerned with the topic of 
signed numbers, and lectures of Dr. 
Nathan Lazar at The Ohio State Uni- 
versity during the autnmn quarter, 
1954. 

Major Findinffi and Conclusion s . — 
Nine methods are reported for de- 
veloping signed numbers. . 

fell. Glare, Gordor Richard. Indirect 
Proof In Oailege Mathematics. 
(Pb. D„ less, The Ohio State 
University, Columbus.) 

Major Faculty A driser . — Na than 
Lazar. 

Problem . — To formulate a precise 
definition for Indirect proof and dis- 
cover a method or methods as appli- 
cable to indirect proofs at the elemen- 
tary levels of mathematics ns at the 
more advanced levels. 

Procedure*.— Beginning with ele- 
mentary plane geometry and extend- 
ing through some of the more ad- 
vanced courses of college mathematics, 
textbooks were examined for defini- 
tions of Indirect proof as well as for 
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discussion* and^ explans tiona of the, 
method. Defini tions of indirect proof 
' were also traced through books on 
methods of teaching, reports of com- 
mittees, hooks on logic, and articles 
in various periodicals, 

Major Findings and Conclusions . — 
The following definitions of direct 
and indirect proofs were proposed : 

A Direct Method of Proof is any 
method from which, by reasoning 
from the hypothesis and axiom*, 
postulates, definitions, and pre- 
viously proved theorems alone, 
the conclusion is deduced. 

An Indirect Method of Proof is 
any method from which, Instead 
of proceeding as In the direct 
method of proof, (1) an equiva- 
lent proposition is proved, or (2) 
the contradictory of the given 
proposition is disproved, or (3) 
a proposition equivalent to the 
contradictory of the given propo- 
sition ts disproved. 

42. G lavas. Christos BA*ru Plane 
Coordinate Systems in Mathe- 
matics Stndy. _(Ed. D„ Teachers 
College, Columbia University, 
New York, N. Y.) 

Major Faculty A dviser .— Howard F. 
Fehr. 

Problem . — The development, value, 
nnd an of plane coordinate systems 
in the study of mathematics. 

Procedures . — The history of coordi- 
nate systems was Investigated. 

Major Findings and Conclusions.— 
Up to the present time the stndy of 
analytic geometry haR been baaed al- 
most exclusively on a single coordi- 
nate system. Other coordinate sys- 
tems, however, should be used. The 
greatest educational value comes from 
using the coordinate system bd| 
suited to the loons rader study. Var- 
ious coordinate systems were sug- 
gested for specific loci In analytic 
geometry. ** 
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43. Glott, Ralph. Ad Investigation 
of the Verbal'Matter in Recently 
- Published A rl thrift tic Textbooks 
and Workbooks for the Inter- 
mediate Grades. (Ed. D., 1965, 
University of Pittsburgh, Pitts- 
burgh, Pa.) 

Major Faculty Adviser. — G. A. 
Yoakain. 

Problem . — To determine the read- 
ability of verbal matter In arithmetic 
books and workbooks for the Inter 
mediate grades. 

Procedures . — An analysis was made 
of arithmetic textbooks and work- 
books for grades 4, 5, and 6, published 
from 1950 through 1954. 

Major Findings and Conclusions . — 
Arithmetic textbooks and workbooks 
are placed within or below the In- 
tended grade range. They are above 
grade range in 11 percent of the areas • 
sampled, within It In 44 percent, and 
below it In 48 percent On tbs aver- 
age, 30 percent of the words rate 
above the 10th thousand on the Thorn- 
dike list. In statement problems, the 
verbal matter consistently rates 
higher than that of the textbooks and 
workbooks, as a whole, and also of 
the developmental and explanatory 
material. The lack of progression 
from easy to difficult verbal matter Is 
without doubt an Important factor In 
textbook readability. A textbook 
may be entirely too difficult la sec- 
tions even thongb it rates within or 
below grade range. Greater care In 
distributing the vocabulary load 
would resnlt In textbooks more nearly 
titled to children’s needs. 

44. Qundlach, Bex raid H. The 
Teaching o f Mathematics a s 
Mathematics: A Critique and 

Proposal. 

Problem . — To develop a critique 
and proposal for teaching mathe- 
matics to elementary school teachers. 

Procedures. — Undertaken originally 
under the auspices of the Ford Foun- 
dation's Arkansas experiment In 
teacher education, 1964-56, in the 


College of Arte and Sciences of the 
University of Arkansas, this study, 
somewhat modified, la now being used 
In a cooperative experiment of the de- 
partments of mathematics and educa- 
tion, Bowling Green State University, 
Ohio. This experiment showed how 
to present certain areas even to young 
students from the viewpoint of Invari- 
ance under transformations. Basic 
principles of association theory and 
Gestalt psychology were Integrated 
Into a dynamic approach capable of 
bringing about desirable changes In 
student and teacher attitudes. 

Major Findings and Conclusions . — 
The study featured a double ap- 
proach: (1) Long-range. Prepara- 
tion of a new generation of elemen- 
tary teachers better equipped to 
handle pressing dedtands to (a) en- 
courage gifted students In further 
mathematics and science study; (6) 
prepare future cltlxens to cope more 
effectively with modern society’s In- 
creasing complexities. (2) Short- 
range. Remedial services for current 
teachers, including school visits and 
classroom demonstrations. 

Various practicable schemes for 
both approaches are discussed with 
corresponding cost estimates. A de- 
tailed study outline la given for a 
new teacher-training course in ele- 
mentary mathematics. Main empha- 
sis here la shifted awsy from problem 
solving to problem construction, since 
ability In the latter generally Implies 
ability In the former. Problem con- 
struction ability can free the teacher 
from dependence upon texts, guides, 
and workbooks and give scope to his 
Initiative. 

45. Hannon, Hnmr An 

Analysis of the Mathematical 
Concepts Necessary for a College 
Physical Science Course. (West- 
ern Michigan College, Kalama- 
soo.) ( Paper presented to NAR8T 
at Atlantic City, 1967.) 

Problem . — To analyse the physical 
science course at Western Michigan 
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College to determine the mathematical 
concepts with which s student most 
be familiar in order to understand the 
physical concepts Involved In the 
course material. 

Procedures . — The outline workbook 
prepared by the physical science staff 
at the college was used for the ma- 
terial studied. This was supplemented 
by adequate references to three well- 
known physical science textbooks. 

Major Findings and Conclusions . — 
The frequency of occurrence of math- 
ematical Implications Is great By 
actual count approximately 60 percent 
of the exercises listed involve com- 
putation and/or require making gen- 
eralisations that involve mathemat- 
ical concepts. The number of different 
mathematical skills needed is not 
large. A student may learn these 
skills from a course In traditional high 
school algebra if additional emphasis 
Is placed upon direct and Inverse vari- 
ation, functions and their graphs, 
interpretation of data, and the ability 
to generalise. 

46. Habvet, Robot Hbhst. A Coarse 
in Remedial Mathematics for 
Freshmen at Knoxville College. 
(Ed. D. 1066, Teachers College, 
Columbia University, New York, 
N. Y.) 

Major Faculty Adviser . — Howard F. 
Fehr. 

Problem , — To determine the specific 
mathematical deficiencies of freshman 
at Knoxville College and devise a 
■tore adequate course la remedial 
mathem atics than the present course. 

Procedures , — Remedial students’ 

scores on the Knoxville 1960-64 place- 
ment tests ware analysed. Student 
responses to each Item of the. arith- 
metic section were also analysed. 

Major Findings and Conclusions . — 
The remedial student is extremely 
weak U> mathematics. His score on 
the arithmetic section of the place- 
ment test generally falls below the 
first percentile of the national norms. 
He ranks betow tbs first quartlle of 


his class on the arithmetic test in 
virtually all cases. He tends to be 
weak' In English and below average In 
Intelligence as measured by the tests 
administered to freshmen at Knoxville 
College. A coarse in mathematics was 
developed which included units on 
number and number systems, the de- 
velopment of the real number system, 
the equation, percentage, and rea- 
soning. 

47. Hmrrx, Pauline. A Study of the 
Ubo of Manipulative Devices In 
the Teaching of Arithmetic In the 
Primary and Elementary Grades. 
(M. A., 1966, College of Idaho, 
Caldwell.) 

Major Faculty Adviser . — Donald J. 
Mammen. 

Problem . — To determine: (1) What 
manipulative devices for teaching 
arithmetic were available to the 
teacher, commercially producod or 
teacher-pupil made; (2) which of 
these devices the teachers and pnplls 
actually need; (8) why some teachers 
were not using them. , 

Procedures . — A list of known de- 
vices, commercial or teacher made, 
was compiled from information 
received from State departments, 
educational associations, teachers col- 
leges, arithmetic authorities, and 
commercial companies from a cross 
section of the United Btates and 
Canada. This list was included in a 
questionnaire sent to a cross section 
of mathematics teachers in California, 
Idaho, and Oregon to determine which 
of the devices were actually used in 
the classroom. 

Major Findings and Conclusions . — 
Of 222 questionnaires sent to teachers, 
163 were returned. All except 8 of 
the teachers who replied use manipu- 
lative devices to some extent In teach- 
ing arithmetic, and tlh percent 
believe theae devices are of value. Of 
the 160 teachers who gave their 
opinions aa to toe need for more 
training in the use of manipulative 
devices, 86.4 percent believe that 
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teachen need more of it and 36.6 per- 
cent that it should be received in 
workshops. Over 40 percent (41.8) 
believe that workshop training should 
be combined with training elsewhere. 
The main reasons for not using ma- 
nipulative devices are lack of time 
and lack of money. 

48. Hksch, Elizabeth B. The Nature 
of Mathematical Evidence and Its 
Significance for The Teaching of 
Secondary School Mathematics. 
(Ph. D., 1955, Columbia Univer- 
sity, New York, N. Y.) 

Major Faculty Adviser . — Howard F. 
Fehr. 

Problem . — To investigate the nature 
of mathematical evidence as it func- 
tions in human affairs and consider 
its relationship to secondary school 
mathematics for the preprofessional 
student 

(The term “evidence” Is used to 
designate any fact, proposition, prln- 
w ciple, relationship, or combination of 
these, as groundggi&f forming judg- 
ments^ making decisions ; establishing 
proof, belief, knowledge, or law ; set- 
tling Questions; drawing inferences; 
making predictions ; Vcon vincl ng 
others; acting Intelligently— or for 
establishing relationships among any 
of the foregoing.) 

Procedures . — The literature on oc- 
currence of evidence was surveyed 
and analyzed. 

Major Findings and Conclusions . — 
The greatest degree of precision in 
establishing rules to evaluate evidence 
has been attained in law. Scientific 
research is second, followed by his- 
torical research and Judgments of 
individuals in the course of dally life. 
Mathematical evidence occurs in the 
form data or in the form of a 
modeL 

A new approach is needed for teach- 
ing secondary gchool mathematics to 
the preprofesslenal student— an ap- 
proach which emphasizes the func- 
tions of the subject This would 
require conscious effort to reach for 


understanding of basic principles and 
ideas, presently not emphasized. 
Thus a student would develop an atti- 
tude of approaching problems on the 
basis of available evidence and in the 
light of the given framework. 

49. Hill, William Flotd. An Anal- 
ysis and Evaluation of the Math- 
ematics Content in Six Selected 
Curricula of a Technical and 
Commercial Nature in Public Jun- 
ior College^ of California, Iowa, 
and Texas. (Ph. D. f 1955, Baylor 
University, Waco, Tex.) 

Major Faculty Adviser. — O. O. 
Strickland. 

Problem . — To determine what math 
emu tics experiences are being pro- 
% vlded by the public Junior colleges of 
California, Iowa, and Texas in pre- 
engineering, Junior engineering, shop- 
work, prebusiness, general business, 
and secretarial training. To deter- 
mine what mathematics experiences 
should be required for each of these 
curricula ns indicated by the opinions 
of deans or directors of the corre- 
sponding., sehoolain State universities 
or colleges. * \ 

Procedures . — Junior coll eft bulle- 
tins describing the nature the 
mathematics offerings were analyzed 
and topics for each curriculum were 
drawn from 101 junior college cata- 
logues. A check list of these topics 
was sent to the junior colleges, asking 
them which ones they had In their 
curriculum. A check list was Aim sent 
to State universities, asking them to 
Indicate which topics they considered 
essential to the various curricula. 

Major Findings and Conclusions ~ 
For preengineering, Jimior engineer- 
ing, and shopwofk, the percent of the 
Junior colleges which included the 
mathematics topics was, with every 
few exceptions, equal to or greater 
than the percent of State universities 
which rated the corresponding topics 
essential. More emphasis was placed 
on trigonometry, algebra, gad boat- 
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ne*i mathematics In \ho commercial 
cnrrlcnla than considered essential. 

50. Hinton, Loses Nelson. How 

' Students’ Ability To Dse Arith- 

metlcnl Skills Compares With Un- 
derstanding of the Reasons for 
Their Use. (M. Bd. ( 1956, The 

Ohio State University, dolora- 
bus. ) 

Major Faculty Adviser. — Lowry W. 
Harding. 

Problem . — To flpd how a student's 
ability to compute compares with his 
ability to give reasons for the compu- 
tation. 

Prooedttret.—'fhe writer devised 
two tests of similar construction. One 
was a computation test, and the other 
asked for the reason why a certain 
mathematical process or procedure 
was used. The tests were given to the 
same experimental group at the be- 
ginning and the end of the 7 A semes- 
ter and at the end of the 8A semester. 

Major Findings and Conclusions.— 
If an effort Is made to teach arith- 
metical meanings, the degree of un- 
derstanding can be measured, and the 
students' scores' on the reasoning test 
compare favorably with their scores 
on the computational test. 

51. Holoomb, Jobs Dewitt. Solid 
^ Geometry in the 10th Grade. 
(M. A., 1950, Illinois State Nor- 
mal University, Norjnal.) 

Major Faculty Adviser . — Douglas R. 
Bey. 

Problem . — To develop and teach 2 
units In solid geometry In the 10th 
grade. 

Procedures. — Two different experi- 
mental units tn solid geometry were 
developed and taught to 41 plane ge- 
ometry students. The ‘'Euclidean 
unit," designed for Mi average class 
of sophomores in plane geometry, era* 
taught to 2 dosses for 9 weeks. The 
"analytic unit,* designed tot an 
above-average das* of sophomores iu 
plana geometry, was taught to a third 
dasa for tb (Thame length of time. Hie 
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units were evaluated In four ways — 
by a final test on content, s record 
of student and critic teacher opinion, 
the space relations test of the dif- 
ferential aptitude series, administered 
before and after the units were 
taught, and a comparison of scores 
on this test. 

Major Findings and Conclusions . — 
The gain In the content of the units 
was satisfactory in all three classes. 
A significant gain in space relations 
ability was found for 2 of the 8 
classes. The greatest gain lh space 
relations ability was made by the 
class to which the “analytic unit" «m 
taught. 

52. HOLLWcncL, Henet Charles, Jb. 

, The Problem of the Slow Child in 
Junior High Scboo^Matbematlcs. 
Ed. If., 1955. (University of Buf- 
falo, Buffalo, N. I.) > 

Major Faculty Adviser . — L. O. Cum- 
mings. 

Problem. — (1) To find (he require- 
ments industry places on the mathe- 
matics education of unskilled and 
semiskilled workers. (2) To find 
where present wprkers are falling In 
terms of these requirements. (3) To 
plan a curriculum that will satisfy 
the current needs of the slower stu- 
dents during the last 2 years of re- 
quired mathematics courses (7th and 
8th grades). 

Procedures. — One hundred ques- 
tionnaires were sent to Industrial or- 
ganisations In Jamestown, N. I. ; 17, 
representing 4,150 men, were returned. 
The resulting data were used as the 
basis for developing a 7th-grade math- 
ematics workbook. 

Major Findings and Conclusions . — 
Tim 4,159 men aged the fundamental 
operations of arithmetic In their work. 
Approximately 18 percent were rated 
unsAtMfagtory in addition, 80 percent 
unsatisfactory In multiplication, and 
68 percent mmatlsfactbry m division. 

A workbook was compiled which em- 
phasised the fundamentals of arith- 
metic. 
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S3'. Hobtoii, Robot Euacw*. Report 
on the Experimental Classes in 
the First Coarse In Alegbra at 
• Los Angeles City College Covering 
Two Semesters — the Spring and 
the Fall of 1954. (1960, Los 

Angeles City College, Los Angeles, 
Calif.) 

Problem. — To design a coarse that 
will fulfill the needs of students who 
do not plan to take any mathematics 
beyond elementary algebra and 
geometry. 

Procedure #. — Roughly speaking, the 
content was grouped under three head- 
ings: (1) Conventional Algebra, (2) 
the unconventional topics, and (3) 
applied mathematics. The experiment 
is being continued at Los Angola city 
College, where various Instructor* take 
turns teaching successive rlnrmre for 
two semesters. They draw upon the 
experience of their predecessor* and 
add to It from their own background 
and educational philosophy. 

Major Finding i and ConduHons . — 
Certainly there was no loss to any 
student Those who did not get much 
out of the course did not get much 
out of conventional algebra, either. 
To others the meaning of mathematics 
became dearer. 

54 . Human, Roan Alois. An Anal- 
ysis of Critical Thinking in Sec- 
ondary Schools. (M. A., I960, 
Illinois State Normal University, 
Normal.) 

Major Faculty Adviser . — Douglas 

R. Bey. 

Problem.— To investigate the effect 
of present-day methods on critical 
thinking and determine which dines 
are contributing most to their stu- 
dents’ concept of critlcai thinking. 

Procedures.— r Equivalent forms of 
the Watson -Glaser critical thinking 
appraisal were given at the beginning 
. and end of the fall semester to sopho- 
more# at University High School, 
Illinois State Normal University, 
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Normal.' Eighty-foar sophomores 
took both the initial and the final test. 

Major Findings and Conclusion *. — 
(1) The sophomore class showed no 
significant change in critical thinking 
ability after a semester of high school 
work. (2) With the variable of origi- 
nal teat score held even relatively con- 
stant, no dan appeared to have any 
advantage from the teaching of criti- 
cal thinking. (8) If the pattern ob- 
served in University High School is 
typical, the study has implications for 
mathematics teachers. If other sub- 
jects can teach critical thinking in nf$ 
situations as effectively s s mathe- 
matics, then mathematics teachers 
should be relieved of the responsibility 
ami given the opportunity to teach 
more of the advanced mathematics on 
which oar technological culture Is 
based. 

55. Iiiuaasax, Groses E. A Com 
parative Investigation of the Use 
and Nonuse of Manipulative De- 
vices In Teaching 7 th -Grade 
Mathematics. (M. A, i960, Iowa 
State Teachen College, Cedar 
Falls.) 

Major Faculty Adviser, — H. C. 
Trimble. 

Problem . — Is the study of the 7th- 
grade mathematics more meaningful 
w hen taught using manipulative de- 
vices than when taught without their 
use! 

f 

Procedures. — The author need two 
classes at Horace Mann Junior High 
Schotf in Burlington, Iowa, fM t ses 
were equated in initial tests and 
taught by the author. Comparisons 
on basis of growth were measured by 
tests, attitude scales, anecdotal rec- 
ords, and records of voluntary activi- 
ties, etc. 

Major Findings and Conclusions.— 
The study aroused community and 
school interest and led to purchase 
and construction of teaching materials. 
He experimental group made greater 
IW** than the control g rou p as 
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meaiured bp standardized tests, 
teacher-made tests, questionnaires, 
sad dally class records. 

56. Jim, Mitchell, a Study of 
Methods and Technique* of Teach- 
ing Preferred by Secondary Math- 
ematics Teachers. (Ed. M., 1968, 
Boston University, Boston. Mass.) 

Major Faculty Aiviter , — Ilenry W. 
Syer. 

Problem . — To Investigate secondary 
teachers' preferences In certain meth- 
ods and techniques of teaching mathe- 
matics. 

{ 

Procedures. — Two hundred-eighteen 
mathematics teachers In 70 Massa- 
chusetts secondary schools were sent 
check -list type questionnaires designed 
to bring out their teaching preferences. 
Responses were received from 181 
teachers In 68 schools. 

Major Findings and Condition *. — 
The traditional lecture ami recitation 
remained high on the preferred list 
Discussion was recognized as a valu- 
able teaching method. Supervised 
study and laboratory methods ware 
favored more strongly by teamen 
with more than 16 years’ experience 
than by the less experienced. Teach- 
ers with less experience preferred the 
recitation, a teacher-pupil centered 
activity, more strongly than the others. 
Homework assignments appeared 
rather traditional, with little variety 
and with little allowance for individ- 
ual differences or for motivation of 
the superior pupil. 

57. Jomtsoa, Donor aw A. A Study 
of the Relative Effectiveness of 
Group Instruction. (1900, Uni- 
versity of Minnesota, Minneapo- 
lis.) 

Problem*~~To compart dm effective- 
ness of one type of smell group 
Instruction with regular class instrao- 
tknu 

Procedures.^ In ode situation the 
das* wan divided Into small groups. 


each taught separately in the regular 
classroom, In the control situation 
the entire class was taught by the reg- 
ular teacher in the traditional manner. 

Advanced algebra classes In the Uni- 
versity High School at the University 
of Minnesota were used for this ex- 
periment Two experimental classes 
and two control classes were selected 
by stratified random sampling of 48 
students. They were divided Into 
upper and lower Btrata according to 
achievement in previous mathematics 
topics. An experimental and a control 
section of equal site were randomly 
selected from each stratum using a 
table of random numbers. As a result, 
an experimental and a control class 
were formed, each with 18 students; 
also an experimental and a control 
class, each with 11 students. Then 
each experimental class was again 
divided Into two subgroups for group 
Instruction. Although t hose classes 
were small, they approached the size 
of the advanced algebra class of a 
typical high school. 

The highly significant teacher fac- 
tor was controlled by having each In- 
structor teach one experimental and 
one control 8 *m. 

Major Findings and Conclutions.— 
There was no difference between the 
achievement of the' class taught in 
„ small groups and that of the class 
taught In the traditional manner. 

5a Johnson, Donovan A. The Bead- 
ability of Mathematics Books. 
(1966, University of Minnesota 
High School, Minneapolis.) 
Problem . — To describe one way of 
testing the readability of mathemati- 
cal material and report the results 
of the technique applied to a variety 
, of mathematics books. 

Procedures . — This study used the 
modified Elesch formula to measure 
the readability of a variety of mathe- 
matics books This method involves 
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finding the average number of words 
per sentence and the average number 
of 1 -sellable words and then convert- 
ing these figures into a readability 
score as follows: (1) Select a random 
sample of written material. Starting 
with a sentence, count off 100 wofds. 
(2) Count the number of sentences In 
the sample. (8) Count the number of 
1-syllable wbrda in the sample. (4) 
Compute the reading ease (R. B.) of 
the sample of substituting in the 
formula : 

R- E.=1.Q s— 1.0 w— 31.5 
s=number of 1 -syllable words 

w=average number of words per 
sentence 


Major Finding t and Conclusions.— 

The data obtained are summarized In 
the table below. 


Readability 

of Mathematics 

Book M 

Books 

B. E. 

Grade 

and namber 

score 

level 

7th grade 



textbooks : 

1 J‘ 

72 

8.0 

2 

76 

7. 5 

3 

63 

0.0 

8th grade 

textbooks : 


4 

1 

71 

8.0 

2 

63 

9.0 

i 

• 

65 

0. 0 

Algebra 
textbooks : 

1 

61 

0.5 

2 

Geometry 

62 

0.0 

textbooks : 

1 

63 

0.0 

2 

63 

9. 0 

8 

61 

9.5 


SnpplemrD- 
t&rj book* : 


1 

67 

&0 

2 

55 

11.5 

2 

66 

' 8.0 

4 

71 

8.0 

6 

40 

1&0 

6 

48 

13.0 

7 

64 

ii.6 


59. Kaest, Otto Jacob. Linear Re- 
gression Using Least Absolute 
Values. (Fh. D.. 1950, New York 
University, New York.) 

Major Faculty Adviser .— John J. 
Slnsella. ' 

Problem. — To develop the statistical 
and educational Implications of a 
theory of linear regression based on 
least absolute values (L. A. V.). 

(The linear regression- theory, as 
usually presented, is based on the least 
squares property of the regression 
line. This requires, for adequate 
understanding, a knowledge of differ- 
ential calculus which many students 
do not have. A theory of regression 
can be built on the properties of a re- 
gresslon Una so that the sum of dm 
absolute values of the deviations of 
the data from it is a mlnlmm^ Fur- 
thermore, the requisite mathematical 
background for understanding this 
theory does not go beyond elementary 
algebra and plotting straight lines.) 

Procedures. — The following statis- 
tical aspects of the study were de- 
veloped : (1) A general method, with 
examples, for obtaining the L. A. V. 
regression line from ungrooped, 
grouped, and weighted data. (2) The 
principles for extending this method 
to S-dlmenaioqal data. (8) A general 
method, with examples for finding a 
“best’’ L A. V. line for a given set of 
data. (4) The L. A. V. properties of 
the median of a set of numbers, with 
Implications for the wider use of the 
median as a measure of central tend- 
ency of the arithmetic mean. (5) Hie 
comparative study by means of T, F, 
and X* tests of the relative abilities 
of the L. a. T. and L. & lines to esti- 
mate the slope of the regression line 
of a theoretical model population. 

Major Findings and Conclusions.— 
Using only the mathematical prereq- 
uisites of elementary algebra and plot- 
ting of straight lines, it is possible to 
develop a L, A» V. theory of linear re- 
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gronlon which can be taught to stu- 
dents in elementary statistics courses. 

60. Kliebiian, Sister Mart Cahill*. 
An Experimental. Study of Arith- 
metic Problem-Solving Ability 
of 6th-Ora.de Boys. (1955, Ph D , 
The Catholic University of Amer- 
ica, Washington, D. 0.) 

Mglor Faculty Adviser . — Francis J. 
Houiahnn. 

Problem . — To ascertain, by the “t" 
test of the significance of differences 
between means, how groups of 6th- 
grade boys designated as "high 
achievers” and "low achievers” in 
problem solving In arithmetic dlfTer in 
regard to the certain variables, se- 
lected from among the findings of 
previous research as being representa- 
tive of the more important components 
of problem-solving ability. 

Procedures .— A battery, consisting 
at 8 standardized tests and 0 testa con- 
strncted for the present study, was 
administered to 479 boys from 27 
classes in 22 parochial schools in the 
Archdiocese of Milwaukee. On the 
bases of mental-age scores obtained on 
the Kuhlmaun- Anderson test and 
performance on tbs Stanford arith- 
metic reasoning test, matched groups 
were made of hlgh-achlerlng and low- 
achieving boys. 

Major Findings and Oonobtsioty . — 
Ability t» estimate answers to prob- 
lems appears to be the most significant 
factor in differentiating these groups 
of high and low achievers. 

The specific -reading skills measured 
by tests of reading to note irrelevant 
detail and reading to note numerical 
detail am more effective In distinguish- 
ing high and low achievers than gen- 
oral reading ability. 

No significant difference wat found 
to exist between high- and low-achiev- 
tng boys, a fact which demonstrates 
that, in this population, fith- grade boys 
who are do^ng poorly tn arithmetic 
problem solving also tend to be weak- 
er In other arithmetical abilities and 


skills. Although the findings are not 
submitted as proof of this, they sng- 
gest that boys nre poor In arithmetic 
problem solving because they lack 
comj>etence In these other skills. 

61. Kokomoor, Franklin Weslit, 
and Gaoer, Wiijjam A. Func- 
tional Mathematics In the Second- 
ary Schools. (1950, University of 
Florida, Gainesville.) 

Problem .— A study of the teaching 
methods, outcomes, organization, and 
content of mathematics eoursps cur- 
rently taught in secondary schools to 
determine ways of Improving and en- 
riching the seconding mathematics 
curriculum. 

Procedures. — Thirty -six secondary 
mathematics teachers from all types 
of high schools and all levels of In- 
struction, with a large number of 
specialists serving as consultants, car- 
ried out this study. The group 
studied school practices and also liter- 
ature that had a bearing mi the prob- 
lem. They then listed all mathe- 
matics concepts basic to a sound 
mathematical training In secondary 
schools and determined the funda- 
mental principles of mathematics 
through which the, concepts would 
hare to function. Using materials ex- 
emplifying these principles and con- 
cepts, they prepared a textbook for 
each grade, 7 through 12. 

Major Findings and Conclusions.— 
(1) The separate traditional courses, 
as now taught In most high schools, 
overemphasize the learning of abstract 
ideas by drill procedure. (2) The 
traditional courses, as now taught in 
“oat high schools, are suitable for 
only a very small percent of mathe- 
matics pnpils. (8) Tho traditional 
high school mathematics courses do 
not prepare the majority of their 
pnpfls for either college or life. (4) 
Meaning must always lave prefer- 
ence over drill and must precede it In 
all mathematical training. (6) To 
assure a higher degree of meaning, the 
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secondary mathematics enrriculam 
should completely integrate all tradi- 
tional and general mathematics 
courses so as to present essential con- 
cepts and principles fn their proper 
structural form. 

63. Kluechle, Rich aed Theodore. 
The Locus Concept in Geometry. 
(M. A., 1958, The Ohio State 
University, Columbus ) 

Major Faculty Adviser. — Nathan 
I>aaar. 

Problem. — To examine books on 
methods of teaching mathematics, 
articles from periodicals, and text- 
books of geometry to ascertain how 
authors treat the topic of locus. 

Procedures. — Textbooks and , other 
pertinent material were analysed as to 
the presentation of locus and terms 
used in the presentation. 

Major Findings and Conclusions.— 
Writers disagree on definitions of 
terms and presentation. The study 
Inclundes models and practical uses of 
lo^i. 

64. K CKHit, IIeubt John, An Eval- 
uation of a Test of Primary 
Mental Abilities, Two Tests of 
Arithmetic Achievement, and a 
Test of Reading Ability as Pre 
dictors of Success on a Test in Ele- 
mentary Algebra. (Ed. M. ( 1955, 
University of Washington, Se- 
attle.) 

Major Faculty Adviser —August 
Dvorak. 

Problem.— To evaluate four tests: 
The California reading, The Stanford 
achievement test (computation), The 
Seattle arithmetic test, and the Science 
Research Associates test of primary 
mental abilities as predictors of suc- 
cess on the copers tive test of elemen- 
tary algebra. 

Procedures . — Data for the study 
were obtained from the personal rec- 
ord folders of 4® pupils in 3 junior 
high schools of 8eattle. The evalua- 
tion was m*de In terms of 9 Pearson 


product-moment coefficients of corrals * 
tion and coefficients of multiple cor- 
relation for 4 different combinations 
of variables obtained by the Horst 
iterative reduction method. 

Major Findings and Conclusions.^ 
The Seattle arithmetic test, used 
alone, was almost as good a predictor 
of success on the algebra teat as any 
combination of the variables. The 
available evidence lndimed that the 
SRA part scores did not measure such 
abilities as reasoning, number, word 
fluency and verbal meaning. Only the 
SKA total score should be used to 
decide whether or not a pupil should 
take algebra In the 9th grade. 

65. Laitexty, William A k drew. The 
Selection of Subject Matter in 
Mathematics for General Educa 
tlon. (Ed.' D., 1P56, Teacher* Col 
lege, Columbia University, New 
York, N. Y.) 

Major Faculty Adviter . — Howard F. 
Fehr. 

Problem. — To Improve the course in 
mathematics for general education at 
Northwest Missouri .State College. 

Proceduret . — Five criteria for the 
selection of subject matter are set up 
and validated by an appeal to psrtineat 
authority. 

Major Flndlufft and ConcUuiom . — 
The following criteria resulted from 
the survey and were used as the basis 
tor developing mathematics for gen- 
eral education : ( 1 ) The course should 
be geared to the top level of student 
ability. (2) It should require- no pre- 
vious mathematics beyond that pro- 
vided by 1 year of general mathematics 
or algebra la the usual 4-year high 
school. (3) The course should be not 
merely about mathematics, bat should 
also require the performance of mathe- 
matics. leading at all times to develop- 
ment of meaningful learning. (4) It 
should reveal the spirit and us tors of 
mathematics, particularly modern 
m ath ema tics, and should explain what 
'it la that mathematicians do. 
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66, Luutktokd, Fsakci* O. Ju. and 
Pattmhaix, WfAB G. J*. An Ex- 
perimental Project In Tbe Teach- 
ing of Arithmetic. 

Problem.—' To Improve methods of 
teaching addition and aubtractlon of 
fr*ctti>ni in the elementary grades. 

/VwcdsrM — Twenty pairs of teach- 
ers from twenty schools took part In 
the experiment Each pupil was glren 
an Individual copy of each piece of 
material and each teacher was visited 
at least twice— at the beginning and 
end of tbe project. 

Major Finding i and Conclusion -*. — 
(l)JThe Initial tests (California arith- 
metic test and California test of 
menttl maturity) were slightly In 
favor of tbe control groups, but these 
differences did not prove to be statis- 
tically significant. (2) Test 1 on addi- 
tion and subtraction of fractions 
showed a significant difference, at the 
6-percent level, In mean number of 
correct answers favoring the experi- 
mental groups. (8) In computing the 
answers for teat I, the control groups 
had to use their pencils twice as much 
•a the experimental groups. (*) The 
pnpils in the experimental groups more 
frequently expressed a liking for the 
opportunity to compete answers men 
tally. (6) 'Tim experimental groups 
chose freedattfep work and solve frac- 
tion problems in their own wajcrathar 
than have the teacher method. 

67. Laseroan, FaaJ*cr* G„ Jm. and 
Pattis axu, JBvsr G., J*. Kx- 
perlmaatai Stsdy hi the Teaching 
of Arithmetic. (IMS, University 
of Virginia, Charlottesville.) 

Probloaur-To study methods of 
teachi ng arithmetic through pupil 
participation. 

Procedure *. — Experimental ami con- 
trol conditions were randomly aa- 
elgned to each rtf 18 pair* of non- 
horoogeneons 6th -grade classes. Ad- 
dition and subtraction of fractions 
was taught emphasising two important 
features: (1) Ideas and rales of 


arithmetic were developed Inductively 
through pupil participation rather, 
than by the mere usual method of 
teacher-explained rate followed by 
practice. (2) Pupils were encouraged 
to learn arithmetic thoughtfully and 
independently, using mental arithmetic 
^with emphsris on varied approaches 

• (The best teaching procedures, as 
normally employed by designated con- 
trol teachers, were used In the control 
situations) 

Major Findings and Conclusions . — 
The experimental groups were (1) 
significantly superior In the mean 
number of correct answers on final 
achievement tests and (2) signifi- 
cantly superior In expressing arlt h j 
metical concepts through mental com- 
putation. Another idgnlficant result 
was an improved attitude toward 
arithmetic. 

68. Lattojv, Wru-UM Isaac. College 
Mathematical, Training for Stu- 
dents Specialising in Agriculture. 
(1065, Stephen F. Austin State 
College, Nacogdoches, Tex.) 

' l^oblrm . — To survey the mathemat- 
ical requirements of a representative 
group of colleges offering programs In 
agriculture. 

Procedure*. — Seventy -five colleges 
of varying sise and type In 40 States 
participated In the survey by return 
lng a questionnaire. The three prin- 
cipal section! of the questionnaire 
dealt with collage entrance require- 
ments in mathematics,, present re- 
quirements to col lege mathematics, 
and recommendations concerning col- 
lege mathematics for students of agri- 
culture. 

Major Findings and Conclusions . — 
Seventy five colleges bad mathematics 
entrance requirements for agricultural 
students ranging from 0 to 8 high 
school units. Mathematics required 
most frequently for SmUh-Hogbea pro- 
grams In agriculture was college alge- 
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bra. Agricultural mathematics, rank 
lug second, was required by half mn 
many colleges a 8 those requiring cob 
lege algebra. The mean of all math 
etnatics required was 3.91 semester 
hours, / 

fender (be heading of mathematics 
r room mend cd for those Fpecfaliiinf 
under Hmlthllughea programs, agri 
cultural mat hems tics was first, fol- 
lowed by college algebra and trigonom 
••try. 

A question w ns posed on the qum 
tlamirtlre ns to the desirability of 73 
topics for ^agriculture mathematics. 
Forty six were rated highly desirable 
by 50 percent or more of the 40 re- 
spondents who ad Vina ted agricultural 
mathematics instead of college algebra 
and/or trigonometry, These 4<3 topic* 
were In arithmetic, algebra, and their 
s;>mnl applications to agricultural 
problems. 

Interest seems to be growing to re 
quire agricultural mathematics in 
stead of college algebra and/or trig 
onometry for college students special 
Irlng In agriculture 


6*^ Lkvms, Edww* IJibsghi. A Con- 
cept Approach to the Teaching of 
Algebra. (Ed. I),, University of 
Utah, Salt I^ake City ) 


Major Faculty Adviser . — Left G, 
Provost. jr 

Problem . — To investigate the effec- 
tiveness of two diatiset methods of 
tea ehing first-year algebra, each 
method employing unique materials 
and procedures adapted to its partieu- 
lar philosophy. One of the two meth- 
ods is called the traditional method 
throughout Lila study while the other 
la termed the concept method. 


Procedures.— An effort was made to 
distinguish between the two methods, 
not only by using different textbooks, 
but also by specifically identifying the 
characteriatiea of the teaching-learn- 


ing situation in qpcb easA Both 
methods were designed for a full 
school year of elementary algebra and 
Included the topics and treatment 
necessary as a foundation course for 
arudents planning to pursue additional 
formal miilbematiea 

Students were placed in section* on 
the basis of their own selections with 
no grouping as to interest or ability. 
The 10 algebra sections participated 
The control groups, using the regular 
State adopted text, were taught In the 
usual way with a rather formal and 
teacher-structured learning situation 
The experimental groups tmed the 
specially prepared textbook, designed 
with emphasis upon a unique sequence, 
fewer but broader concepts, leas drill 
and student exploration and discovery. 
Careful nurturing of concept* was the 
guide for teaching the experimental 
groups. 

Major Findings and Conclusions . — 
The experimental method used In this 
study was definitely superior to the 
control method when the results were 
measured by the special test ' No 
significant advantage showed up for 
either method when rendu were 
measured by the IVmglsss survey test 
Apparently neither method was a 
handicap to the teacher's effect! ve- 
nesa The experimental method wii 
superior for above-median students but 
showed no advantage for below- 
medlan students. 

Tlie individual results on both the 
apodal test and the Douglass survey 
test Indicated that a large percentage 
of students showed so little achieve 
inent In the course of a yeai-** Instruc- 
tion that the time consumed could not 
be Justified. Since the amount of drill 
in the experimental test was so drasti- 
cally curtailed and yet the results as 
shown on the special test were su- 
perior, H appears that much of Jthe 
drill in traditional algebra la unpro- 
ductive of understanding and insight 
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70, Ijkicbdd, HiWLo Wnessr. A 
Study of the Freshman Mathe- 
matics IMacrmrat Program at the 
Unlvendty of Oklahoma. tPb . D , 
1065, Use Fniversltj of Okla 
tom*, Norman. ) 

Major Facul iy Advisers — J C 
Brlrey and F A Balyeat, 

Problem . — To determine erlfe^n 
Shat may be ui^d to supplement the 
mathematic* placement teat given at 
the University of Oklahoma. To de 
t era In# the relative value of the 40 
Items of the placement test In sepn 
rating rtodwti Into ability group* 

Procedures— The mathematic* de- 
partment of the University of Okla 
homa give# a mu thematic* placement 
test to all entering freshmen The 
result a are used to place students In 
mathematics B (remedial mathe- 
matics). mathematics 2 (Intermediate 
algebra), irt*$nn them* ties 21 (a first 
course In mathematical analysis). An 
analysis of the data on 1,832 freshmen 
who entered the University of Okla- 
homa In September 1952 cove-red per 
forma nee on the placement teat, the 
low* nigh School content examination 
(09PF), the grade earned In the first 
mathematics course taken In college, 
and grade-point averages in mathe- 
matics as well as genera] grade-point 
averages In both high school and col- 
lege. 

Major Findings and Conclusions , — 
The probable error of prediction of 
college grade points In mathematic* 
was approximately two thirds of a 
grade point, based upon regression 
equations la which the independent 
variables were Xi (placement test raw 
score), X, (decile rank oa mathe- 
matics section of the IH8C), X, 
(decile rank on 08PB total score), 
and X, (high school mathematics 
gride points). The probable error of 
prediction Increased slightly when 
only X, and X, were need as Independ- 
ent variable*. From a practical 
standpoint, the single function X, +X. 
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(Wirt be used to place the students in 
the 3 gronp* 

Tbe placement lest served better as 
an instrument for separating students 
Into mathematics 2 and mathematics 
21 than for separating them into re- 
medial mathematic* and mathematic* 

2. Based apon responses by 1,211 
students, 8 Items of the placement 
test had more than a 50 percent correct 
response, while 13 Hems had less than 
a 20-percent correct rest Hint*'. 

71 Lu> to, Dak to. B The National 
Status of Mathematics Contests 
In Secondary Schools. (1955, 
District of Columbia Teachers 
College, hashing ton, ) 

Problem . — To collect and d Insemi- 
nate Information for other groups 
wish! tig to launch contests or Improve 
existing contests and (2) to Invest! sr . 
gate the desirability of conducting a 
national contest by asking the opinions 
of thoae now working with contests 

Procedures — A questionnaire was 
distributed to each of the State repre- 
sentatives of the National Council of 
Teachers of Mathematics and 80 other 
leaders In mathematics education. 

Major Findings and Conclusions.— 
Thirty-six contests, involving 3,900 
schools were reported. There were no 
reports from 18 State* Six State* 
reported that no contests were held. 
Considerable sentiment for and 
against national scholarships was ex- 
pressed. A uational contest was not 
conducted. 

7X Lot*, Ma*tha Lociluc.. A Com- 
parative Study of the Chinese and 
Japanese Abaci. (M, A., I960, The 
Ohio State University, Colum- 
bus.) 

Major Faculty Adviser.— Nathan 
Laser. 

Problem . — A study of the Chinese 
and Japanese abacL 

Procedures.— Tbfi literature on his- 
tory of the abacus was reviewed. 
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Major Finding $ and Conclusions . — 
Modern forms of the Chinese and 
Japanese abaci are structurally sim- 
ilar. There Is very little basic dif- 
ference in the operating methods used 
.jvlth the different forms of abaci. The 
Chinese and Japanese abaci are - Im- 
portanhmainly as an Item of cultural 
curiosity, not as a teaching Seviee nor 
as a remedial teaching device In^rith- 
metlc. 

i* 

73. McAlihteb, Ruth C. How Men- 
tally Retarded Children Learn 

t Basic Number Concepts. (M. Eld., 

y 1953, University of Texas, Austin. 

i Tex.) f % 

Major Faculty Adviser . — William G. 
Wolfe. 

Problem.— How are mentally re- 
tarded children taught basic number 
Concepts? 

Procedures . — A review of literature 
of the field. A review of methods and 
materials suggested by 35 authorities 
in the area^f arithmetic and special 
education. 

Major Findings and Conclusions . — 
A unit of study was developed for 
teaching these basic skills to the men- 
tally retarded. 

74. McCall, Johw R. Sex Differ- 
ences in Intelligence: A Compara- 
tive Factor Study. (1955, Ph. D., 
The Catholic University of Amer- 
ica, Washington, D. C.) 

Major Fakulty Adviser. — James 

Vandorvpldt 

Problem, — In a -study ot the factorial 
patterns Involved in' 31 subtests froth 
feveral "intelligence tests" Involving 
4B1 boys and girls in the 8th grade, 
Dr. James T. Ctirtln had found 5 differ- 
ent factors. £wo of these were nu- 
merical In nature. The^suggestlon 
was made that possibly sexHifferences 
in numerical ability accounted for the 
appearance of the two different but 
similar numerical factors. To deter- 


mine these sex differences this study 
was begun. 

Procedures . — The data of the Curtin 
study were broken up into 2 sets — 1 
for the 206 boys> 1 for the 24B girls. 
Matrices of coefficients of correlation 
were set up for each sex. These were 
factored by Tburstone’s centroid 
method and the axes rotated orthog- 
aually toward simple structure for 
psychological Interpretation of the 
results. 

Major Findings and Conclusions . — 
Three factors appeared for each met 
A certain amount of similarity was 
found between the verbal factors with 
somewhat leas similarity between the 
space factors. The number factors, 
however, were quite dissimilar. The 
girls’ number factor seemed to be more 
restricted aud circumscribed, being 
limited to simple arithmetic opera- 
tions. 

75. McKay, Louise Di Puhido. A 
Physical Approach to Teaching 
Addition and Subtraction of Frac- 
tions. (11. E., 1966, The Ohio 
State University, Columbus.) 

Major Faculty Adviser . — Na than 
Lazar. 

Problem . — To study the lfl«nh|n| of 
addition an<i subtraction of fractions 
by rectangular cardboard strips. 

■- Procedures . — Books and articles on 
the teaching of arithmetic and text- 
books of elementary arithmetic were 
reviewed as to teaching addition nod 
subtraction of fractions. Concrete 
and semiconcrete devices and tech- 
niques suggested by the authors were 
evaluated. 

Major Findings and Conclusions . — 
The main advantage of the cardboard 
strips over the other devices for teach- 
ing fraction concepts and processes jhi 
that they enable students to discover 
by themselves the solutions to all types 
of problems involving addition and 
subtraction of fractions. 
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76. MoMruns, La verse Buts. A 
Comparative Study of the Predic- 
tion of Achievement in 9th- 

r Grade Algebra. (M. A., 1950, 
University of* Texas.) 

Major Faculty Adviser . — Royal II. 

Ktnbree. 

Problem — To Investigate the rela- 
tion of dhrtain measurable factors to 
success in 9th-grade algebra as an aid 
to more effective guidance and in- 
struction. 

Procedures .— The factors considered 
In this study were Sth-grade mathe- 
matics marks, the Lae test of algebra 
ability, the California arithmetic test, 
and the Detroit alpha intelligence test. 
Success In algebra was measured by 
teachers' marks and algebra achieve- 
ment testa. The subjects for the 
study were the 286 pupils enrolled In 
algebra classes during 1068-64 in the 
Woodrow Wilson Junior High, Port 
Arthur, Tex., and the 290 who were 
enrolled in algebra classes in this 
same school during 1964-60. 

Major Findings and Conclusions . — 
Marks in 8th-grade arithmetic seemed 
to be a good predictor of success In 
elementary algebra. The test of alge- 
bra ability waa helpful. 

77. Mawjxe, Herald. A Study of the 
Use of 6th-Grade Arithmetic Aids 
in Rural Schools of Southeastern 
Minnesota. (M. 8., 1966, Winona 
State Teachers College, Winona, 
Minn.) 

I 

Major Faculty Adriaer.--01en Fl*h- 
baugber. 

Problem.- -To ascertain (1) which 
v f 16 selected aids are most widely 
sed In teaching 0th -grade arithmetic 
la rural schools of southeastern Min- 
nesota, (2) the value of these aids in 
the opinion of the rural teachers, and 
(9) why some aids are not being 
used. 

Procedures s — A questionnaire was 
designed to obtain the reactions of 
touchers using particular aids and to 
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discover which aids are not being 
used and why. Two hundred copies 
of the questionnaires were sent to 
teachers In Winona, Wabasha, Olm- 
sted, Houston, and Fillmore conn ties 
of southeastern Minnesota. Bighty- 
one teachers completed and returned 
the questionnaire. 

Major Finding^ and Conclusions . — 
The 11 aids used by more than half 
the teachers in order of their use 
were business forms, charts and dia- 
grams, pictures, •workbooks, bulletin 
boards, stories, tricks, puzales, and 
field trips. The four least used aids 
were films, slidefilms, the abacus, and 
dramatisations. 

The teachers ranked the aids In the 
following order: Charts and dia->- 

grams, business forms, construction 
activities, table materials, games, 
slldefllm^, workbooks, films, pictures, 
newspapers, catalogs, magazines, bul- 
letin board, abacus, stories, tricks, 
and puzzles, dramatizations, and field 
trips. Films and slide-films were 
ranked high but used little because 
not available. 

78. Masts a uu, Sol. A Comparison 
of the Relative Effectiveness of 
Homogeneously Grouped Classes 
and Heterogenoualy Grouped 
Classes iu Junior High School 
Mathematics. (M A., 1966, Uni- 
versity of Minnesota, Minne- 
apolis.) 

Major Faculty Adviser. — Donovan 
A. Johnson. 

Problem . — To determine whether 
homogeneously grouped classed dif- 
fered from heterogeneously grouped 
classes In achievement 

Procedures . — Pairs of pupils were 
matched In sex, I. Q., grade level, and 
scores en test D, Iowa every-pnpU 
tests of basic skills, 

Major FlnOfig* and Conclusions . — 
The homogeneous groups made signifi- 
cantly greater gains In mathematics 
skills. 
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79. Mu-lkr, Mybon 8. An Analysis 
of Clinical Cases and Noncllnlcal 
' .Cases as Determined by an Arith- 
metic Proficiency Test. (D. Ed,, 
1050, Michigan State University 
of Agriculture and Applied Sci- 
ence, East Lansing.) 

Major Faculty Advisor. — G. V. 
Millard, 

Problem. — (1) Do low levels of per- 
formance on an arithmetic proficiency 
test occur in any particular patterns 
within the new-student population at 
Michigan State Unlreraity? (2) Does 
the level of performance on the arith- 
metic proficiency test Indicate the 
probable student attrition at Michigan 
8tate University? (8) Does the level 
of performance on the arithmetic pro- 
ficiency teat Indicate probable student 
achievement at Michigan State Uni- 
versity? 

Procedures . — -For the first question, 
eight categories within the new- 
student population were analyzed. 
Scores on a reading, a writing, and a 
psychological test were also utilized. 
For the 2d and 3d questions, a follow- 
up study over a 4-year period was com- 
pleted on some 600 freshmen with the 
highest shores, the middle scores, and 
the lowest scores on the arithmetic 
test given In the fall of 1051. 

Major Findings and Conclusions . — 
The percentage of females with low 
scores on the arithmetic tot was sig- 
nificantly higher than the percentage 
of males. There was no difference as 
between students from large high 
schools and those from small high 
schools. Most students with low 
scores on the arithmetic tot received 
relatively low scores on the quantita- 
tive section of the psychological tot. 
Students with low scores on the arith- 
metic test showed a significantly lower 
rate of return than stndents with mid- 
dle scores. Students with high scores 
were higher In achievement than the 
other students. 


80. Msg gs, Shsxjdoh Btkpsusn. The 
Nature of Definition In Ulgh- 
School Geometry: A Critique of 
Current Practices. (Ph. D., 1955, 
The Ohio State University, Colum- 
bus.) 

Major Faculty Adviser . — Nathan 
Lazar. 

Problem . — To study the differences, 
if ally, between definitions In eon- 
" temporary plane geometry textbooks 
and those recommended by modern 
mathematics and logic books. 

Procedures . — This study purveyed 
the extent to which the following six 
defining practices originated in the 
works of Aristotle and the extent to 
which they occur In contemporary 
geometry textbooks: (1) Definitions 
should be in the form of "genus at dif- 
ferentia-" (2) Definitions should not 
use obscure language bat should use 
that are prior and more Intelligible. 
(8) Definitions should not contain 
redundant or superfluous information. 

(4) Definitions must be reversible. 

(5) There Is only one definition at a 
thing. (6) Definition* state what a 
thing is, but not the fact that the 
thing exists. 

Major Findings and Conclusions . — 
Widespread and serious discrepancies 
were found between textbook practice* 
and the treatment of definition recom- 
mended In mathematical and logical 
literature. Much of the Aristotelian 
theory of definition wa* shown to be no 
longer valid. 

In geometry, besides the Aristotelian 
class-difference method there are other 
methods to formulate definitions — 
such as the genetic, the operational, 
and the descriptive. 

Definitions should be formulated by 
pupils after they have investigated 
examples of tbe term being defined and 
•have developed a group of possible 
defining properties. 

Such figures as quadrllateriats can 
he arranged and classified In different 
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waya, thus giving rise to different defi- 
nitions. Contrary to Arlatotle, the 
sequence of definitions In geometry is 
not absolute. 

Bl. Nattkempxk, John. Measure of 
Some Understanding of Arith- 
metic Processes. (M. A., 1966, 
University of California, Berke- 
ley.) 

Major Faculty Adviser , — John U. 
Mlchaells. 

Problem . — To test children’s under- 
standing of addition, subtraction, 
multiplication, and division aVtaught 
In the 5th and 6th grades. 

Procedures. — A test w&s devised to 
measure knowledge of usefulness of 
each process, appreciation of reason- 
ableness of results, and relationship of 
one process to the other processes. 
The results of testing 140 Sth-graders 
and 142 6th-graders were analysed to 
determine concept difficulties, grade- 
level difficulties, and pupil needs. 

Major Flndingt and Conclusions . — 
The concept of usefulness of each 
process was grasped fairly well (70 
percent of the Sth-graders and 85 per- 
cent of the 6th-graders responded cor- 
rectly to items measuring usefulness) . 
Fewer children responded correctly to 
items on reasonableness of results (60 
percent of the 5th-graders and 68 per- 
cent of the 8 tb -graders). Very few. 
children responded correctly to Items 
of relationships among processes (20 
percent of the 6tb-graders and 41 per- 
cent of the Qth-graders). 

83. Nelson, Theodora 8. Results of 
Qeneral Mathematics Tests. 
(1955, Nebraska State Teachers 
College, Kearney.) 

Problem. — To study problems missed 
on general mathematics tests In Inter- 
High School Contests. , 

Procedure t . — The questions most 
frequently missed were analyzed In 


each test for the years 1960-66. The 
data were classified by type of prob- 
lem. 

* Major Findings and Conclusions . — 
Areas showing significant weaknesses 
were (1) verbal problems, (2) appli- 
cations of percent, (8) evaluation and 
use of simple formulas, (4) Interpreta- 
tion of graphs, (5) all phases of simple 
algebra that were tested. 

83. Nioholb, Eugene. Comparison of 
Two Approaches to the Teaching 
of Selected Topics in Plane Geom- 
etry. (Ph. D., 1956, University of 
Illinois, -Urbana.) 

Major Faculty Adviser. — K. B. 
Henderson. 

Problem . — To compare the effec- 
tiveness of learning certain facts In' 
plane geometry by (1) the dependence 
approach and (2) the structured 
search approach. ' In the former, the 
teacher gave ont the information 
(statements of assumptions, defini- 
tions, and theorems) to the stndents 
nslng a textbook as an aid. The pre- 
sentation was highly verbal and ab- 
stract. In the latter, the teacher or- 
ganized the students’ experience by 
means of printed Instructional mate- 
rials developed by the investigator so 
that the stndents discovered the In- 
formation for themselves. 

Procedures . — Two groups of 21 stu- 
dents each were matched as to their 
knowledge of plane geometry, I. Q., 
and age. Certain topics of plane 
geometry were selected. One group 
was given the information by the de- 
pendence approach. This informa- 
tion was Imparted to the other group 
by the structured search approach. 
Each group was taught alternately by 
3 teachers In order to “randomize” the 
effect of the teacher. 

Major Findings and Conclusions . — 
Tbe structured-search approach and 
the dependence approach are equally 
effective In teaching plane geometry to 
Ugh school freshmen. 
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M. NoiiuR, MitTH*. Three Metb- mathematics tbu the method of proof- 
ode of Teaching Basic Division 
Facta. (Ph. D., 1866, State Uni- 
versity of Iowa, Iowa City.) 


Major Faculty A AvUer. — Herbert F. 
Spitier. , 

Problem.— To Investigate the effects 
of S methods of teaching certain basic a 
division facta to children In 24 8d- 
grade classes. The methods were the 
textbook, the conventional, and the 
developmental. 

Procedure*. — Relatively little con 
trol was applied to the textbook meth 
ods. Teachers were asked to follow 
their usual procedures, making sure, 
however, that they covered certain 
textbook pages each day so that con- 
ditions within the textbook group 
would be comparable. .Complete 
teacher and pupil materials (adapted 
from a representative 3d -grade text- 
book) were supplied for the conven- 
tional group The conventional ma- 
terials Introduced division facta by 
means of glory settings and problems, 
their liberal use providing repetition. 
Complete teacher and pupil materials 
were supplied alao for the develop- 
mental group and Instructional aids 
were used — the number line, counters, 
pupil drawings, and a number chart, 
as well as procedures to encourage 
pupils to generalise. 

Major Finding a and Conclusions . — - 
There were no signlflcent differences 
among the three groups in Immediate 
recall. In delayed recall of taught 
facta both the developmental and con- 
ventional methods were superior to 
the textbook method. 

85. O’DAfrrx, Phases Glim. Teach- 
ing of the Congruence Theorems 
in Plane Geometry. ( M. A., KXfoj 
Illinois State Normal University, 
Normal.) 

Major Faculty Adviser. — T. E. Pine 
Problem.— How tan we teach con- 
gruence of triangles so that It sHU be 
more In harmony with the present- 
day objectives of secondary school 


by-superposition, still widely used 
today? 

Procedures . — An experimental unit 
was developed. 

Major Findings and Conclusions . — 
On the basis of both objective testing 
and teacher observations, the nnlt In 
congruence as presented was an effec- 
tive Instrument for teaching congru- 
ence, in a plane geometry coarse. 

86. Osbokne, Edmund Cole. A Com- 
parison of Two Currieulnms for 
the Preparation of Teachers of 
Mathematics In Secondary 
Schools and of the Students 
Trained Under Each, (Ed. D., 
1966, Boston University, Boston, 
Mass.) \ 

Major Faculty Adviser. — Herp'y W. 
Syer. ' \ 

Problem . — To compere the two cur- 
riculum* which the author has admin- 
istered at the State Teachers College, 
Worcester, for the preparation of 
mathematics teachers In secondary 
schools In order to determine: (1) Is 
.either suitable to the purpose for 
which it Is intended 1 (2) If both are 
Suitable, which la better 7 (8) If 

neither la suitable, what change 
should be made? 

Procedures . — A statistical study was 
made of the high school, college, and 
post-coliege records of the 820 mem- 
bers of the classes of 1928 through 
1963, who, at the time they entered 
the State Teachers College at Worces- 
ter, chose mathematics as their 
freshman elective, thus indicating that 
they intended to prepare themselves aa 
secondary school mathematics teach- 
ers, This procedure was followed In 
order to discover the quality of the 
students attracted to, and retained by, 
each of the two carriculums. The 
literature cm the preparation of teach- 
ers of secondary mathematics was 
rev) /wed. 

Major bindings and Conclusions . — 
All prospective teachers of secondary 
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mathematics should hare: (1) Broad 
training in mathematics far beyond 
any mathematics which the proetpee- 
tlve teacher will ever teach; (2) a 
course built around a core curriculum 
consisting of college algebra, solid 
geometry, trigonometry, analytic 
geometry, differential and Integral 
calculus (total, 18 semester hours) ; 
(8) a course in teaching secondary 
school mathematics; (4) a course in 
the history of mathematics; (5) aa 
opportunity to teach mathematics un- 
der supervision in a Junior or senior 
high school; (6) some work in fields 
closely related to mathematics, prefer- 
ably a minor In physics ; (7) one or 
more courses in applied mathematics, 
(8) several opportunities to observe 
the work of a master teacher of math- 
ematics in a demonstration junior or 
senior high school; (9) one or more 
courses in non-Knclldlan geometry; 

(10) a course in the use of multi- 
sensory aids to mathematics teaching ; 

(11) 80 semester hours of content 
courses in* mathematics. Neither of 
the curriculum* met these criteria. 
The curricnlums attracted well-quali- 
fied students but failed to retain them 
as mathematics majors. A new cur- 
riculum should be adopted to meet the 
11 criteria. 

87. Pbtttpool, Obabus Bvaaerr. 
The Place of Supergeneraliza- 
tiona in Plane Geometry, (^f. A., 
1906, She Ohio State University, 
Columbus.) 

Major ' Faculty Adviser. — Nathan 
Lasar. 

Problem. — To steady methods of 
teaching generalisations. 

Procedures. — The literature perti- 
nent to the subject was reviewed. 

Major Findings and Conclusions.— 
To discover supergeneraliaationa, a 
student must recognise them through 
a great number of . examples in dis- 
covery exercises. He may be helped 
if he learns that a supergenefalisa- 
tlon is formed by enlarging the class 
of figures to which a generalisation 


applies. A well-known aupergenerall- 
zatlon Is Ceva's theorem, which In- 
cludes the statement of the concur- 
rency of medians, angle bisectors, and 
certain altitudes of a triangle. 

88. Prise*, Roust Fixomca. Re- 
sources in Europe of Interest to 
Mathematics Teachers. (Ed. M., 
1958, Boston University, Boston, 
Mass.) 

Major Faculty Adviser . — Henry W. 
8yer. 

Problem . — To plan a guided tour in 
Europe for secondary school teachers 
with emphasis on present and past 
mathematical and allied, science con- 
tributions. 

Procedures . — All Information for 
the tour was gathered or confirmed 
by, correspondence (236 letters aent; 
174 received). 

Major Findings and Conclusions . — 
Au itinerary was made np tor an 8- 
week tour. The students liked tbc 
trip and gained much information on 
the history of mathematics and the 
use of resources. They also gained a 
respect for the school systems visited. 

89 . Piifcus, Moaais. An Investiga- 
tion Into the Effectiveness of 
Two Methods of Instruction in 
Addition and Subtraction Facta. 
(Ph. D., I960, New York Univers- 
ity, New York. N. Y.) 

Major Faculty Adviser . — John J. 
KinseUa. 

Problem . — To compare the effec- 
tiveness of two methods of teaching 
second-decade addition and subtrac- 
tion facta to children in Grade 8. 

Procedures . — The concepts under- 
lying second-decade and subtraction 
facts were developed and the children 
were then divided into 2 groups' of 2 
classes each and matched directly. 
The method for the experimental 
group developed the concepts and then 
used a drill baaed on relationahtpe. 
The method for the control group also 
developed the concepts, but did not 
use a drill baaed on relationships. 


m 
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Instead, It used one consisting of 
repetitive practice. 

Bach of the classes was taught by a 
different teacher. To m inimi the 
element of teacher ability and person- 
ality as factors, the teachers ex- 
changed classes half-way through the 
experiment 

Major Findings and Conclusions — 
(1) Both the experimental and the 
control groups show considerable 
gains regardless of the type of drill 
used. (2) There Is no significant 
statistical difference in effectiveness 
between the 2 methods of Instruction 
In 2-decade addition and subtraction 
facts. (3) Neither method shows a 
significant statistical difference in 
ability to transfer automatic recall 
of 2-decade facts to higher decades, 
to retain the automatic recall of 2- 
decade facts after a lapse of time, or 
to retain the ability to transfer the 
automatic recall to higher decades. 

90. Rawdlett, Richaed Rosa. ^Lnal- 
yals of Training, Experience and 
Salaries of 8ecoqdary School 
Mathematics Teachers in Massa- 
chueette, 1924-1088. (M. Ed., 

Boston University, Boston.). 

Major Faculty Adviser . — Henry W 
Syar. ' 

Problem .— A survey of mathematics 
teachers In the Massachusetts public 
high schools. 

Procedures . — A study was ma^e of 
the secondary schools of Maasaeho- 
‘ aetts. Schools were divided Into four 
classes according to pupil enrollment 
as follows : Class I, enrollment of 
more than BOO; Class II, 201-000; 
Class III, 101-200; Class IV, 100 or 
less. 

Major Findings and Conclusions . — 
There Is a trend among men mathe- 
matics teachers, but not among 
women mathematics teachers, to get - 
a master’s degree. There was a de- 
crease In the percent of teachers with 
no degrees in all classes of schools 


IN TBACHINQ MATHEMATICS 

except Class IV, which bad an In- 
crease in 1852-63. More men iiiah 
women with 0 to 4 years of experi- 
ence, In all classes. Indicates that, 
regunflfess of salaries, the profession 
has a great attraction for more young 
men than women. Apparently the 
women who entered the profession re- 
mained, while the men were more 
likely to leave for one reason or an- 
other. 0 

91. Rieab, Anita P. A New Ration- 
ale for the Teaching of Fractions. 
(1955, University of Bridgeport, 
Bridgeport, Conn.) * 

Problem. — The implications of the 
history of fractions, especially that of 
the unit fraction, for teaching in the 
Intermediate grades. 

Procedures. — Experimental teach- 

ing was conducted during August and 
/ September 1954 in a public school at 
Hamburg, Qermany, and In January 
1955 In Mill Plain School at Fairfield, 
Conn. The approach to fractions was 
from the angle of multiplication 
rather than division. 

Major Findings and Conclusions . — 
The method seemed to b^p the pupils 
gain a better understanding of frac- 
tions. ^ dr 

92. Roach, Georoe E. A Survey of 
the Mathematics and Science Pro- 
grama for the Gifted Students In 
the Secondary City 8choola of In- 
diana, (M. S., 1966, Indiana State 
Teachers College, Terre Haute.) 

Major Faculty Adviser.— W. O. 
Shrlner. 

Problem.^— To ascertain the n umbe r 
of secondary city schools of Indian* 
that have special programs of study 
designed especially for gifted students 
In mathematics and science and to in- 
vestigate the nature or core of these 
programs. 

Procedures- — A total of ISO ques- 
tionnaires was mailed to every town 
or city school system in TM i y mt 

* ■ - - 1>: .. i- i , i 
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Ninety -one, or 70 percent, came back. 
These were analysed- Students with 
I. Q. 120 or above were classified a a 
gifted students. 

Major Findings and Conclusion *. — 
Ninety -five permit of the report Jng 
schools stated that enrichment was 
their chief method for aiding gifte^ 
students In mathematics and science. 
Sixty-seven percent of these schools 
used homogeneous grouping in math- 
ematics and 40 percent, homogeneous 
gronplng In science. More and more 
schools that have studied the gifted- 
student problem are beginning to real- 
lie the advantages of homogeneous 
gronplng. 

93. RoaEirBgBfl J f H gBMAif. The Im- 
pact of l^^^n Mathematics on 
Trigonom<J(jjj A Study of the 
Significance 1 ^ Certain Concepts 
of Higher Mathematics for the 
'fen char of Trigonometry. (Pb. D, 
1955, New York University, New 
York, N. Y.) 

Major Faculty Adviser . — John J, 
Klnsella. 

Problem . — To Investigate the signifi- 
cance of certain concepts of higher 
mathematics for teachers of trigonom- 
etry. 

Procedures. — Procedure* for solving 
the problem are based upon certain 
awmmnfcttuM relating to the nature of 
(1) Jne concepts of higher mathe- 
matics to be selected for investigation 
and (2) the implications to be de- 
termined from the selected concepts. 
Technique* tor" selecting concepts In- 
clude ex a min ation of available source 
materials (textbooks, articles, etc.) 
and. preliminary investigation of the 
potential significance of possible con- 
cepts for trigonometry teachers. Tech- 
nique* for determining implications 
of selected concepts Include applica- 
tion of deductive reasoning and funda- 
mental mathematical processes, such 
as the majoroperatlons (addition, dif- 
ferentiation. etc.) 


Major Findings and Conclusions . — 
Selected ideas from modern mathe- 
matics enrich trigonometry through : 
(1) Alternative methodology In prov- 
ing basic theorems or In solving exer- 
cises. (Thus, the law of cosines is de- 
rived by utilizing such concepts as 
polar and exponential forms of com- 
plex variables and the dot product of 
two vectors.) (2) Broad Ideas provid- 
ing Insight, suggestions for unifica- 
tion, or posM^lltles for alternate ap- 
proaches. (Thus, the existence and 
classification of various trigonometries 
are developed by utilizing such con- 
cepts as functional notation /and equa- 
• tions of conic sections from, analytic 
geometry.) (8) Additional notations 
and terminology (snch as the deter- 
minant notation and “constructive" 
terminology used by the lntutionbrt 
school of thought on the foundations 
of mathematics). (4) Additional 
practice exercises (such as “trigono- 
metric congruences"). 

94. Rossxut, Hasvky Roswell. Pat- 
terns of Cooperation Between In- 
dustry and Education. (Ed. D., 
1956, Teacher* College, Colombia 
Unlvaerity, New York, N. Y.) 

Major Faculty Adviser .— Hubert M. 
Evans. 

Problem . — How - do industry and 
education work together in educa- 
tional activities? 

Procedures . — Literature on the sub- 
ject was reviewed and the activities of 
the education committee of the west- 
ern Connecticut section (Stamford 
area), American Chemical Society 
were analysed. Two hundred and five 
cases were abstracted and classified as 
to type of activity. 

Major Findings and Conclusions.— 
Tbe most frequent activities were the 
following, in the order named : Provid- 
ing information, assisting high school 
mathematics and science projects, pro- 
viding speakers, giving vocational 
counsel, and arranging plant trips. 
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95. Sabol, Abua, Important “Page" 
From the History of Math emit tics. 
(M. of Ed., 1055, The Ohio Stats 
University, Columbus.) 

Motor Faoulty Advisor.— Nathan 
Laxar. 

Problem. — To select, from the great 
mathematical documents of the past, 
the Important "pages” which might he 
used In the mathmatlca classroom to 
enrich the student’s knowledge of the 
nature of elementary mathematics so 
that he will gain a real understanding 
of the growth of mathematics. 

Procedures. — A surrey was made of 
Important mathematical work*. 

Major Finding* and Conclusions . — 
Important “pages'’ were photographi- 
cally reproduced. 

96. Bathos#, Robxbta 8rsca. The 
Um of Historical Material In the 
Teaching of Trigonometry. ( M. 
of Ed., I960, The Ohio 8tat« Uni- 
versity, Columbus.) 

Major Faculty Adviser . — Nathan 
Lasar. 

Problem. — To collect historical ma- 
terial about trigonometry that will en- 
rich the subject matter for student. 

Procedures. — A surrey was made of 
documents that might contain histor- 
ical material about trigonometry. 

Major Findings and Conc lus ion s . — 
A brief history of trigonometry Is pre- 
sented in chronological sequence. Fol- 
lowing this brief account, extended 
treatment la given to historical ma- 
terial. 

97. Schh-bab, Sum James, a Study 
of the Attitudes of 1st- Year Alge- 
bra Students. (M. A, I960, Uni- 
versity of Texas.) 

Major Faculty Adviser. — I. I. Nel- 
son. 

Problem . — To discover: (1) The 
relationship between Intellectual 
achievement and attitudes, (2) the re- 
lationship between past achievement 
In mathematics and attitudes, (8) the 


Influence of reading achievement on 
student’s attitudes, (4) the relation 
ship between Intelligence quotients 
and attitudes, (5) the relationship be- 
tween social class and attitudes. 

Procedure^. — 81ity-two beys and 39 
girls, lst-ymr algebra students In the 
summer session of the Austin (Tex.) 
public schools, were used for the study 
The majority were malting up work 
In mathematics which they had filled. 
They gave pertinent , personal data 
and answered questions intended to re- 
veal attitudes. Other data regarding 
I. Q., achievement In arithmetic, read- 
ing vocabulary, and reading compre- 
hension were secured from school rec- 
ords and past grades from teachers' 
registers. 

Major Findings and Conclusions. — 
Student attitudes were Influenced by 
arithmetic achievement teat scores. In- 
telligence quotients, and high school 
grade averages. The same attitudes 
were not Influenced by reading 
achievement test scores nor by family 
social class. A poor foundation in the 
fundamentals of mathematics and no 
realisation of a practical valup-for 
algebra caused negative attitudes. 

98. Sian, Robjebt 0. The Develop- 
ment and Organisation of Teach- 
ing Materials in a Oollegtate 
Mathematics Program for Stu- 
dents of the Nonphysical 
Science — Part I. (Phi. D, 1966, 
State University of Iowa, Iowa 
City.) 

Major Faculty Advisor. — H. Vernon 
Price. $ 

Problem. — To develop a course in 
mathematics for students of non 
physical sclenog. 

Procedures. — A course sequence 
with a prerequisite of college algebra 
and trigonometry was proposed. The 
sequence Included topics of algebra, 
geometry, analysts, and statistics. 
Emphasis was^pUced on the style of 
presentation./ Bach topic was coo- 
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sidered with reference to Its descrip- 
tive background, formalisation as a 
mathematical sjstt'm, and application 
In describing phenomena of nonphj st- 
eal seluccs. 

Major Pm&rnfft om4 Oonetutici w, — 
The (burse In matlnanatics with Illus- 
trative material was prepared. 

99. SHintrr, Thouas William. Sur- 
vey of Field-Instruments Study 
and Usage in the Public High 
Schools of Illinois. (M. A., 1906, 
Illinois State Normal Uni vernier. 
Normal.) 

Major Faouliy Adriter. — T. if Bine. 
Problem. — To determine the status 
of field-instrument instruction In 
mathematics In the medltun-^M public 
high schools of Illinois. 

ProoeAnro *. — The questionnaires re- 
tunted by 184 nunrus Ugh i rh' w ^f 
were analyzed. 

Major Findings and Conclusions.— 
(1) "Theoretical" aspects of matbe- 
mattes are emphasised over the 
“practical." (2) Most mathematics 
teachers are not familiar with the 
operation of field Instruments. (3) 
Ms t hem a tics teachers believe that 
work with field Instruments should be 
done in the secondary school, but do 
not feel prepared to- do this them- 
selves. 

109. Bianca Mast Dohjsic Ihea- 
■Aim. An experimental Btndy of 
Arithmetic Prob lem Solving Abil- 
ity of Oth-Orade Girls. ,(1966, 
Ph D., The Catholic University 
of America, Washington, D. C.) 
Major Faculty Adviser.— Francis J. 
Houlabin. 

/VoWp», — T o determine, by a com- 
parison of differences between means, 
the abilities differentiating high- and 
low-achieving girls In arithmetic prob- 
lem sotting at the 6th-grade level. 

Procedure.— A battery of IT teets— > 

8 standardized, 9 constructed for pur- 
poses of this study— was administered 
to 500 9th, -grade girls of the Milwaukee 


Archdiocese. On the baste of scores 
attained on the criterion tests— Stan- 
ford arithmetic reasoning and Kuhb 
rrau in -Anderson — marched groups 
were constituted. 

Major Finding t and Conclusions . — 
.All the variable* investigated in this 
study are very significantly associated 
with problem-solving ability when the 
entire M. A range of the population 
la considered ; some factors assume 
greater or lees Importance at the high 
and low M. A levels. Both high- and 
low-achieving girls are favorably In- 
clined toward arithmetic. 

The girls differ from the boys by 
(1) a higher M. A, and I. Q., but a 
lower chronological age; (2) a more 
favorable attitude toward arithmetic; 
(3) superior achievement, especially 
on tests of reading factors. 

The boys manifest superior ability 
to estimate answers to verbal arith- 
metic problems and also a better un- 
derstanding of quantitative concepts, 
principles, and relationships. 

101. 8maul, Dwxur E. Opinions of 
Secondary Mathematics Teachers 
Concerning the Fifth Tear of 
Teacher Education. (Ed. D., 
1965, In dian a University, Bloom- 
ington.) 

Major Faculty Adviser . — Howard T. 
Batcbelder. 

Problem .* — T o secure the opi nions of 
secondary mathematics teachers con- 
cerning the fifth year of teacher edu- 
cation for mathematics teachers. 

Procedure *. — A random sample of 
1,465 teachers who were members of 
the National Council of Teachers of 
Mathematics eras selected from the 
council mailing list A total of 9Q1 
teachers r ep r e sen ting every State in 
the United States answered the ques- 
tionnaire. ITte opinions and the asso- 
ciation of the opinions with factor* 
were analyzed hr IBM distributions. 

Major Finding a and Oondkeiont.— 
fifth year of teacher education for 

i i u » , i 
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mathematics teacher* should Include 
work in professional education, mathe- 
matics, research, advanced student 
teaching, and cultural areas. Approx- 
imately 00 percent of the work shoold 
be done in mathematics courses In- 
cluding laboratory, and not more than 
26 percent In professional education 
courses. 

The program of the fifth year of 
teacher education for mathematics 
teachers should be broad and flexible, 
with few specific course requirements 
In either mathematics or education. 
Workshops should be provided to 
relate the areas of mathematics and 
science as well as to develop techniques 
for the laboratory as an Integral 
part of the mathematics classroom. 
Courses should be given In the history 
of mathematics, baric number theory, 
mathematical statistics, modern alge- 
bra, modern geometry, theory of equa- 
tions, and the mathematics of finance. 
The Instructional staff should be com- 
posed of persona who have had recent 
experience with secondary pupils. 
During the summer session It should 
utilise some visiting professors. 

102. Smith, Bolawd Fmmmor An 
Experimental Comparison of Two 
Liberal Arts Courses In General 
Mathematics at Syracuse Univer- 
sity. (Ph. D. f 1606, Syracuse Uni- 
versity, Syracuse, N. Y.) 

Majon Faculty AdvUer . — &. M. 
Exner. 

Problem.— To ( study an algebraic 
and a geometric method of teaching 
college general mathematics. 

Procedure *. — A total of 141 students 
were divided lp to 8 groups. The same 
Instructor taught each group, using 
the algebraic method for the first and 
the geometric method for the second. 
The third group served as the control. 
The statistical analysis was conducted 
by the J ohnson-N eym an method ex- 
tended to take account of differences 
among the three groups. 

Major Finding* and Oondu*U>n*.~~ 

A1 though results did not uniformly 


favor either method, for most stu- 
dents, apparently, the advantages of 
the geometric method outweighed 
thorn of the algebraic. 

10S. Special Com Mirra os Cbtxaa 
Mathematics fo* Non-Science 
Students, A Suboom urrro or 
the California Committee rot 
thi Stuut or Education. (1056, 
Los Angeles, Calif.) 

Problem, — To determine current 
practices in the field of college mathe- 
matics for general education. 

Procedure*. — Questionnaires were 
sent to about 250 representative col- 
leges throughout United States and 

' Major Finding* and Conolution *. — 
Of 110 colleges answering the ques- 
tionnaires, 67 offered special courses 
In mathematics for conscience majors 
and 16 expressed a desire to give such 
courses, although at the time they did 
not do so. The remaining 27 Implied 
that the usual sequence of mathe- 
matics courses was adequate few all 
their students. Thirty-three different 
textbooks were being used, and In 6 
colleges, Instructors used their own 
manuscripts. The books nod most 
frequently were Richardson ; Newsom 
and Eves; Leonhardy; Cooley, Cans, 
Kline and Wahlert ; Trimble, Peck and 
Bolser; Jones; Griffin. No single 
course meets the needs of all students 
and all instructors. The choice of 
topics is not so Important for the suc- 
cess of the course as are the attitude 
and Interests of the teacher/ and the 
attitudes and emotions of the stu- 
dents. , 

104. Stetnbrxnrex, Abthui H*nbt. <0 
A Study of the Concept of Con- 
tinuity for Teachers of Secondary 
School Mathematics. (Ph. D* 
1655, Columbia University. New 
York, N. Y.) 

Major Faculty Adviter .— Howard ■*. 
Fehr. 

Problem, — To analyse the historical 
development and existin g practices in 
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teaching coBtintfity and related con- 
cepts of irrational numbers and limits. 

Historical and philo- 
sophical methods were used. To bring 
to light the way In which the concept 
of continuity enters into secondary 
school mathematics, an analysis was 
made of certain elementary textbooks 
and books on mathematics teaching. 

Major Fdfdinffa and Conclusions . — 
In plane geometry the question of con- 
tinuity arises in connection with those 
theorems Involving the incommensur- 
able case. Present-day practice is 
either to postulate these theorems or 
to treat them informally. In algebra 
textbooks, modern practice is to give a 
broader interpretation to the meaning 
of number and a more general defini- 
tion of Irrational number thaw at pre- 
vious times. Limit of a sequence is 
important to an understanding of con- 
tinuity, and arises in connection with 
some of the material in secondary 
mathematics. Rigorous definition is 
out of place in an elemantary dis- 
cussion, but an informal definition may 
be given. 

105. Snug, Eula 8. A Frequency 
Count of Arithmetical Terms In 
Texas State- Adopted Arithmetic 
Textbooks (1955), Grades 3 to 6. 
(M. Ed., 1955, University of 
Texas, Austin.) 

Major Faculty A drHstr. — Thomas D. 
Horn. 

Problem . — To And out what arith- 
metical vocabulary Is used by the 
State-adopted arithmetic textbooks In 
Texas. 

Procedure . — A baric vocabulary list 
of 588 terms was compiled from earlier 
studies and from terms used by the 
textbook* In Texas. The study abowed 
the number of times each of the 538 
terms appeared In each . series and 
eaeb rrade, and the grand total tor 
each term. Tbs average frequency 
was figured for each grade level and 
the grand total tor words used 50 or 
more time* in all series. The ranges 


for each grade and the grand total 
were shown for these words. Words 
not common to ail series were also 
i listed. 

Major Findings and Conclusion *. — 
Of the 533 words or expressions ana- 
lysed in this study, 217, or nearly 41 
percent, occurred fewer than 50 timds. 
Ninety-seven terms were fotwd fewer 
than 10 times and none of these were 
common to all series. Some of these 
words were used too few times to 
warrant their inclusion in the text- 
books. More technical words (161) 
were found than any other kind, bnt 
there were almost as many words de- 
noting time, space, qnantity, value, or 
degree (150). Threo hundred sixty- 
eight, or 69 percent, of the terms were 
introduced by the end of grade 8. The 
study showed that the authors prt> 
vlded for the repetition of terms. 

106. Stipah o wich, Joseph- Jcajt. 
The Development and Appraisal 
of a Course In Basic Mathematics 
for Prospective Elementary 
School Teachers. (Ed. D., 1956, 
Northwestern University, Evan- 
ston, m.) 

Major Faculty Adviser- — B. H. C. 
Hlldebrandt 

Problem. — What specific topics 

should be included In an Initial course 
in basic mathematics for college stu- 
dents preparing to teach In the ele- 
mentary school? 

Procedures. — (1) A survey 1 was 
made of the professional literature 
and textbooks on the subject. (2) 
The opinion of 1(8 educators was se- 
cured by a questionnaire. (8) an ex- 
perimental course In basic mathe- 
matics for prospective elementary 
echool teachers wae taught at Western 
Illinois State College. 

Major Findings and Conclusion *. — 
(1) All prospective elementary school 
teachers should be required to take 
mathematics. (2) of toe 68&duca- 
tors, 98 percent recommended Jbe same 
26 topics (all arithmetical) ifr in in- 
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Itlal coarse La bads mn theme tics. 
(3) For an experimentaMnltlkl courae, 
the following snbject-mattw unit* 
were developed : (a) Mathematics and 
the needs of prospective elementary 
school teachers, (b) Ancient and mod- 
em number systems, (e) Whole num- 
bers In the HIndu-Arabic decimal num- 
ber system, (d) Common fractions In 
the Hindu- Arabic decimal number 
system, (e) Decimal fractions "In the 
HIndu-Arabic decimal system, (f) 
Percent, (g) Systems of measurement 
and mensuration, (h) Introduction to 
Intuitive geometry and elementary 
algebra. 

At the beginning of the experimental 
course 46 percent of the group dis- 
closed (in writing) that they definitely 
disliked it By the end of the course 
70 percent of the its me group indicted 
that they liked arithmetic and 10 per- 
cent that they still disliked It 

107. 8 tv Birr, Eaio. Mathematics in 
the College General Geology 
Course (Ed. D.. 1956, Teachers 
College; Columbia University, 
New York, N. Y.) 

Major Faculty Adviser . — Howard 
F. Fehr. 

Problem . — To show how high school 
mathematics might be used in the gen- 
eral course in college geology. 

Procedures . — The topics that might 
be included ^in a general course in 
college geology were taken from a 
pamphlet of the National 8dence 
Teachers Association. These topics 
were checked in 17 general geology 
books and 10 general science books. 
All the topics were found In most of 
the books, sod most of the topics were 
found In all the books. Specialised 
books used a large amount of mathe- 
matics, and general textbooks, little 
mathematics. 

/ The author attempted to (1) point 
out areas in the general geology 
courses where mathematics might be 


used, (2) show how mathematics 
might be used in these areas, (S) 
show where a Student's previous math- 
ematical experience might help Intro- 
duce him to problems in geology. 

Major Findings and Conclusions . — 
Teachers of general geology could use 
more problem material involving 
mathematics. This' material is not 
found in genera] -geology and general 
science textbooks, but is found in 
specialized textbooks. 

Teachers of elementary and high 
school mathematics could enrich their 
teaching by using problem material 
from geology. «■ 

10*. Thompson, Brim, Harr. Appli- 
cation of the O uesa-a Dd -Check 
Method to the Early Uae of the 
Multiple- Equation Method for the 
Solution of Verbal Problems In 
Elementary Algebra. (M. EL, 
1966, The Ohio State University, 
Columbus.) 

Major Faculty Adviser.— Nathan 
La eh i*. 

Problem . — To adept the material in 
a high school algebra textbook to the 
•^guem-and-check" method. 

Procedures .— The author rear- 
ranged the material in an algebra text- 
book and taught an elementary alge- 
bra class the “guess-a ad-check” 
method of solving verbal problems. 

Major Findings and Conclusions . — 
Guessing can be made a respectable 
learning technique. This method 
helps mV-stpdent acquire a real un- 
derstanding of verbal problems, since 
it in based upon his experimental back- 
ground. The gaees-and-cbeck method, 
applied to the multiple-equation ap- 
proach to the solution of verbal prob- 
lems, may be employed by any claw- 
room teacher who la willing to devote . 
a small amount of time to rearranging 
the material in a traditional algebra 
textbook. 


60 


109. Toaiarr, ftim Tkiwi 

Mathematics Teaching In the Fob- 
lie Secondary Schools of Rhode Is- 
land '(lMt-ltB). (A. M., im, 
Boston University, Boston, Mam ) 

Major FaeuUy Adviser . — Henry W. 
Syer. 

Problem . — To determine and ana- 
lyse the status of aeeondaYy mathe- 
matics in the public senior and junior 
high schools of Rhode Island during 
- the school year 1951-1952. 

Procedure *. — A Questionnaire was 
sent to every principal ami mathe- 
matics teacher in the public secondary 
schools of the State through the office 
of the department of education, ac- 
companied by a communication from 
the commissioner. Returns were re- 
ceived from 96 parent of the schools 
and 78 pefcCQD t of the teachers. 

Major Finding t Conclusions . — 
The average secondary mathematics 
teacher In Rhode Island during tee 
school year 1951-52 had a bachelor's 
degree, received a salary of $3,648, and 
had taught 18 years. Ills average 
class consisted of 26 pupils, be had an 
enrollment of 115, and he taught 22 pe- 
riods a week. In some cases he taught 
a triple combination of mathematics, 
English, and social studies, or a dual 
combination of mathematics and sci- 
ence or mathematics and social 
studies. 

The number at mm who teach math- 
ematics In Rhode Island is fncraaalng 
steadily. 

The traditional sequence of course 
.(elementary algebra, plane geometry, 
Intermediate algebra, trigonometry, 
and solid geometry) waa prevalent 
General mathematics courses were 
confined meetly to the junior high 
school. A double-track plan of fane- 
tianal courses ami traditional courses 
In the senior high schools was not ap- 
parent ** 

. It f 


110. Trgom, Thomas T. Enrich- 
ment Materia! for the Brighter 
Student of Plane Geometry. 
(M. R, 1966, The Ohio State Uni- 
versity, Columbus.) 

Major Faculty Adviser.— Nathan 
I>asar. 

Problem. — To provide enrichment 
material to supplement the teaching 
of bright students In plane geometry 
Procedures.— The topics, chosen 
from advanced geometry textbooks, 
were simplified for bright students In 
plane geometry on the secondary 
level. They were topics closely re 
lated to the important material and 
theorems found in a typical high 
school geometry course 

Major Finding $ and Cnnclutions.— 
Three topics — Centroids, Ceva’s tboo 
rem, and bomothetie figures — are pre- 
sented. 

Ill* Vah Ekoen, H. and Gms, Glen a- 
pike. Higher Mental Functions 
Associated with Division. (Iowa 
State Teachers College; Cedar 
Falla.) 

Problem. — To see whether there are 
any educational differences be twee n 
teaching division by the usual method 
and teaching It by the method of suc- 
cessive subtraction ©€ multiples of tee 
divisor. 

Procedures. — Twelve self-contained 
‘4th-grade classrooms were selected at 
random from Sioux City and Dee 
Moines, Iowa* Bix classes were 
taught by each method for 1 year ami 
results were reviewed by analysis of 
convariance. 

Major Finding* and Conclusions.— 
No statistical difference between the 
two methods in so far as the process 
is concerned. The successive subtree 
tlon method waa more meaningful. 
Children taught by this method gen 
eralbed more readily (statistically 
significant) than those taught by the 
usual method. • 1 
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112. Vakhatta, Olk^' fo. Badk- 
ground, Choice, and Opinions of 
Superior Mathematics Students 
as a Basts for and Attack on the 
Scientific Manpowej Shortage. 
( Ph. D. f 1956, Indian! University, 
Bloomington. ) 

Major Faculty Adviser. — Philip 

Peak. 

Problem. — (1) To determine the 
present activities of students who 
rauked as winners in the State com 

t 

prehensive mathematics contest (2) 
To determine some of the character 
l8tlcs of the winners. (3) To deter 
mine what caused them to make their 
particular choices. 

Procedures . — Bver^ contest winner 
was listed from 1952 to 1955. Of these 
406 winners* 327 filled out and re- 
turned questionnalrW 

Major Findings and Conclusions . — 
To a small degree mathematics con- 
tests encourage students with high po- 
tential. A very high percentage of 
these superior students attend college. 
Most commonly, their reasons for not 
attending are marriage and insufficient 
funda A high percentage receive aid 
from scholarships but over 50 percent 
also carry part- or foil-time Jobs. The 
high sghool teacher has the greatest 
influence on students’ decisions to 
enter the field of mathematics ; parents 
rank second. The facets of scientific 
work appealing most to the student 
appear to be challenge o^ the unknown 
and mental stimulation. 

113. Waggoner, Wilbur James. The 
Relationship of High-School 

‘ Mathematics to Success In Col- 
lege. (Ed. D., 1956, University of 
Wyoming, Laramie.) 

Major Faculty Adviser.— tt. L 
Hammond. 

Problem. — A statistical study of the 
relationship between the number and 
type of high school mathematics uAts 
completed ariS success in the college 
of education, University of Wyoming. 


IN TEACHING MATHEMATICS 

Procedures . — The sample was taken 
from ail students who completed a 4- 
year program or the 2-year portion 
of the 5-year plan in elementary edu- 
cation in the college of education dur- 
ing the 4-year period, 1951-55. The 
sample was divided into 3 groups. 
The university cumulative grade aver- 
age was used as the^criterion of college 
success. The 8<xidep$ndent variables 
used in this study vgere the following : 
(1) High-school grade average, (2) 
raw score on- the history and social 
studies section of the Iowa high school 
content examination, (4) whether a 
student majored or minored In mathe- 
matics or physical sciences, (5) num- 
ber of units in high school general 
mathematics, (6) number of units in 
high school algebra, (7) number of 
units In high school geometry, and 
(8) number of units In high school 
trigonometry. 

Major Findings and Conclusions . — 
The number and type of high school 
mathematics units had no significant 
relationship with sucess In the college 
of education. By^isiog the standard 
error of estimate, the predicted grade 
average for an individual could vary 
almost a full grade point from the 
grade actually earned. 

1 14. Wa&ters, Eleanor Boyd. Con- 
cept, Place, ^aud Purpose of Pro- 
fessionalized Subject-Matter In 
the Education of Teachers of 
t^econdary Mathematics. (Ed. D., 
1955, Teacher^ Collate, Columbia 
University, New Tore, N. T.) 
Major Faculty Adviser ^— Howard F. 
Fehf. . # p 

Problem .— > To givi a satisfactory 
auower to the question: What Is pro- 
fessionally subject matter in patho- 
mattes at the undergraduate letel for 
prospective teachers of secondary 
school mathematics? . r 

Procedutes.^K brief review wag 
made of the history of professional- 
ized subject matter. A definition of 
professionalized subject matter \yas 
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then developed in light of the needs of 
secondary mathematics teachers, of 
the inadequacy (where such exists) 
of the traditional mathematics and 
methods con fees to meet those needs, 
and of the recommendations of re- 
sponsible committees and lndlvidnals 
concerned with the problem of edu- 
cating teachers. 

Major Finding s and Conclusions . — 
Professionalised subject matter Is that 
which is related to the subject matter 
that the prospective teacher win 
teach — selected, organized, and taught 
In such a way as to meet the teaching 
needs of prospective teachers The, 
content is mathematical ; the purpose, 
professional. 

The final chapter of .the study gives 
a rather, thorough treatment of the 
concept of proof to indicate the nature 
of the content of such a professional- 
ized course as proposed. 

1 15. Watters, Loras J. Factors in 
Achievement l in Mathematics. 
(Ph. D., 1964, The Catholic Uni- 
versity of America, Washington, 
D. C.) 

Major Faculty Adviser. — Francis J. 
Iloulahan. 

problem. — To study boys’ and girls’ 
factor patterns as reflected on a mathe^ 
iriatlcs test (Tills Is one of several 
factor-pattern studies aj The Catholic 
University of America.) ' 

Procedures. — The mathematics sec- 
tion of the Iowa high school contest 
examination, Form L, was given to 
nearly BOO juniors in 22 Catholic co- 
educational schools in Iowa. The cen- 
troid method was used to analyse tbe 
data. 

Major Findings and ttonehision 
A comparlsoiyof the 1st- and 2d-order 
factor , structure fej^ the two groups 
Indicated that the factor patterns 
were similar In many respects. The 
differences, however, pointed to a 
greater integration of the boys' abili- 
ties, Almost every type of .geometry 


problem In the test proved to have been 
loaded In favor of the boys. Anotihr 
notable difference was a mathematical 
vocabulary factor for the girls. 

116. Whites ex, Willlam Frank. A 
Study to Predict Success In Alge- 
bra of 9th-Grade Students In the 
Puyallup Junior High School. 
(M. Ed., 1956, University of Wash- 
ington, Seattle.) 

Major Faculty Adviser. — August 
Dvorak. 

Problem.— To predict the probable 
suece8 in algebra of each student en- 
tering the 9th grade. 

Procedures . — The following vari- 
ables were studied on 160 cases: (1L 
Screening test scores, (2) 8th-grade^ 
total grade points, (3) L Q. scores, (4) 
reading vocabulary score*, (6) read- 
ing comprehension scores, and (6) 
days present. 

Major findings and Conclusions.— 
Tbe screening test was the best vari- 
able for predicting success In algebra. 

117. Whitmomc, Edwabd Hugh. A 
Study of Sequences In Elementary 
Geometry. (Pb. D., 1956, The 
Ohio State University, Columbus.)* 

Major Faculty Adviser.— Nathan 
Lazar. 

Problem. — To study the sequence of 
definitions, axioms, postulates, apd 
propositions leading to the proof of the 
proposition on the ram of the interior 
angles of a triangle. 

Procedures. — Ninety-seven plane 
geometry teitbooks, published from 
1708 through 1965, were analyzed. 

Major findings and Conclusions.— 
The 8 most widely abed sequences 
daring the last 15 years are the fol- 
lowing: (1) A Modern version of Eu- 
clid’s sequence; (2) Legendre’s' se- 
quence, in which (he proposition f 
“parallel lines make equal correspond- 
ing angles with a transversal” and Its 
converse were {awed directly ; (8) the 
sequence in jrhich the statement la 


. 
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postulated that parallel lines are lines 
which make equal corresponding 
angles with a transversal. 

118. Williamson, Dougias B. The 
Mathematics Essential to the 
Learning of Engineering Physics. 
(Ed. D., 1956, Teachers College, / 
Columbia University, New York; 
N. Y.) 

Major Faculty Adviser. — Howard F. 
Fehr. 

Problem. — To determine what math- 
ematics is used In a textbook of col- 
lege physics for students of engineer- 
ing, the physical sciences, and mathe- 
matics. 

. Procedures. — An appropriate text 

and the solutions to 408 of lta prob- 
lems were analyzed. 

Major Findings and Conclusions .— 
Although most of the applications In- 
volved elementary algebra or plane 
geometry, 11 percent were from solid 
geometry, trigonometry, analytic ge- 
ometry, and the calculus. Many more 
applications, especially of these more 
advanced courses, jveiH found, than 
had beeh rei>orted b^ jflfcvious Investl 
gators. 

119 . Williamson. Robert Gordon. 
A Theory of Learning and Its Ap- 
plication to a ClasH In College 
Mathematics. (Kd. D., 1956, Uni- 
versity . of Maryland, College 
Park.) 

Major Faculty Adviser. — H. v Ger- 
thon Morgan. 

Problem.— To use a philosophical 
approach to deduce an original method 
for teaching college subject matter. 

Procedures. — Previous learning the- 
ories and developments In modern sci- 
ence and mathematics were synthe- 
tlzed Into a theory of learning. A 
progedtire was devised applying the 
theory aa a highly' Individualized 
method of Instruction with emphasis 
' on self InvolvmentLand communica- 
tion. A cIbbs In freshman college 
’ mathematics was taught, using the 


procedure and measuring outcomes In 
relation to selected factors. The 
method permitted students to proceed 
at their own rate under Individualized 
lnatf action. 

/iiajor Findings and Conclusions . — 
(1) Significant gains In subject mat- 
ter skill were achieved. (2) Student 
ratings and evaluation indicated a 
preference for the method. 

120. Wilson, Roslth Amxl. A Clas- 
sified List of Practical Mathemat- 
ical Problems for Grades 9 
Through 12. (Ed. M., 1955, Bos- 
ton University, Boston, Mass.) 

Major Faculty Adviser.— Henry W. 
Syer. 

Problem.— To set up a 4-point scale 
by which to Judge a list of classified 
practical mathematics problems 
(grades 9 through 12) found mainly 
outside the realm of the average class- 
room textbook. 

Procedures.— Textbooks were ran- 
domly sel^ted and problems were ar- 
bitrarily chosen. The problems were 
divided Into four pllCs ranging from 
.“practical” to “Impractical.” The re- 
sults were tabulated and recorded. 

* Major Findings and Conclusions . — 
Out of the 187 problems, 49 were rated 
“4”, 24 were rated “3", 88 were rated 
“2" and 81 were rated “1”. ( Rating - 

of “4" Is most practical.) Teachers 
were tfenlraoua on only 6 problems. 

121. Wise, Miwam Meters. An In- 
, vestlgation of the Feasibility of 
the Use of Teaching Aids, GameB, 
and Devices in the Teaching of 
Arithmetic. (M. A., 1&B5, The 

* Ohio 8tate University, Columbus.) 

Major Faculty Adviser— Lowry W. 
Harding. 

Problem.— To explore the feasibility 
of the use of teaching aids, games, and 
devices In teaching arithmetic; to de- 
termine criteria for use of these aids ; 
to classify and catalog these aids In 
order to make them available to other 
Interested teacher a. 4 
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Procedures . — The author investi- 
gated games, aids, and devices de- 
scribed in periodicals, commercial 
games, and games and devices in 
toy department of several stores. 

Major Findings and Conclusions . — - 
Games and devices can he practical 
and valuable aids in teaching arith- 
metic. A list of teaching aids was 
compiled. 

% 

122. Wises, Ralph. The University 
and College Preparatory Mathe- 
matics Curriculum and Enroll- 
ment In Selected High Schools of 
Teheina, Olen and Butte Coun- 
ties. (M. A., 1965, Chico State 
College, Chico, Calif.) 

Major Faculty Adviser.— Philip M. 
Hoff. 

Problem . — To determine (1) the 
mathematics courses being offered to 
university and college preparatory stu- 
dents In some typical Northern Cali.'' 
fornla high schools, (2) the proportion *' 
of the students enrolled in tbatfef’ 
courses, and (8) the emphasis placed 
on mathematics. 

Procedure*.— Data for this study 
were obtained by personal interviews 
with administrators and mathematics 
instructors In eight secondary schools. 

Major Findings and Conclusions . — 
Sufficient offerings were founh in alge- 
bra I and plane geometry, but not in 
the more advanced courses. Offering 
courses in alternate years not only In- 
creased the problem of proper sequence 
but also the possibility of schedule con- 
flicts. Over one-half the 12th-grade 
students had taken algebra l\nd over 
one-third, plane geometry. , 

Students graduating from the high 1 
schools In this study who have an ads- 


✓ 


qnate mathematics background consti- 
tute too small a percentage of the total 
number graduating from these schools. 

123. Woux, Jack M. Proximity of 
Prerequisite Learning and Success 
In Trigonometry In College. 
(1966, Brooklyn College, Brook- 
lyn, N.T.) . 

Problem^CCo determine whether 
there is a significant difference In the 
final grades in college trigonometry 
among Btudents who differ as to the 
time lapse since their last mathematics 
course. 

Procedures .— A total of 280 unselec- 
ted Brooklyn College students who had 
registered for trigonometry were pre- ‘ 
tested In mathematics at the beginning 
0t Beme8ter - At the end of this 

semestir, the records of 806 unselected 
students who had completed the trigo- 
nometry course were examined to dis- 
cover the time lapse between their last 
previous mathematics eoursd (gener- 
al!/ Intermediate algebra) and this 
.trigonometry course. Of these 806 
students, 172 had completed their last 
previous coarse In June — only a sum- 
mer’s vacation before beginning trigo- 
nometry. The remaining 688 had a 
minimum lapse of 8 months and a 
mean lapse of 17 months. 

Major Findings and Conclusions . — 
The students who had completed a 
mathematics course the previous June 
started trigonometry In September 
with greatet proficiency In the pre- 
requisite topics than the students 
with a longef time lapse. The latter, 
however, earned significantly higher 
final grades In trigonometry and had 
a significantly lower failing rate. 
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